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AN APPLICATION OF COMPREHENSIVE ACHIEVEMENT MONITORING
TO A COMPONENT OF A TEACHER
PREPARATION PROGRAM (AUGUST 1974)
Stephen Morgan Smith, B. A. University of New Hampshire
M.Ed. University of Massachusetts
Directed by: William Lauroesch
Studies have been done on alternative evaluation systems which
are designed to monitor student achievement and to provide feedback
for decision-making. One such system is Comprehensive Achievement
Monitoring (CAM) . This study deals with CAM at the undergraduate level
in higher education for the first time.
The purpose of the study was to determine the efficacy of CAM in a
component of a teacher preparation program in higher education. This
was done by testing the following hypotheses: that experimental sub-
jects would score significantly higher than control subjects on a
common mid-term course examination, a common final course examination,
a final CAM test administration, and a follow-up CAM test administra-
tion for retention. A one-way t-test was used to determine signifi-
cance of differences between means of experimental and control groups.
The research site was a public college in southwestern New Hamp-
shire with an enrollment of approximately 2300 full time undergraduates.
The sample consisted of 78 students from four of twenty sections of
the introductory course in the teacher preparation program.
The CAM evaluation system was administered to experimental sub-
jects and data from a common mid-term course examination, a final course
examination, a final CAM test administration, and a follow-up CAM
test administration were collected. In addition, a paper and pencil
iv
questionnaire designed to determine subjects' attitudes was admin-
istered.
The analyses failed to provide sufficient evidence to support
the hypotheses that experimental subjects would score significantly
higher than control subjects on a common mid-term course examination,
a final CAM test administration, and a follow-up CAM test administra-
tion. The analyses did support the hypothesis that experimental
subjects would score significantly higher than control subjects on a
common final course examination.
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CHAPTER I
BACKGROUND OF THE STUD’'
AND
STATEMENT OF THE PROBLEM
Premises Upon Which the Study is Based
Two of the most important functions served by the process of
evaluation are providing the student with feedback on his/her indi-
vidual achievement and providing the instructor with data about the
overall achievement of his/her class. Currently, however, educators
are recognizing the present methods are not performing these two
functions adequately, and are calling for alternative evaluation
strategies to take their places.
This study is based on the premises that:
1. There is a need in mass higher education for effective alter-
native evaluation methodologies to assess student achievement and
provide information for decision-making.
2. Traditional evaluation models, based on norm-referenced eval-
uation, are being criticized for not providing true assessment of
classroom achievement.
3. Research should be done in institutions of higher education
to determine the efficacy of alternative evaluation methodologies.
4. Alternative evaluation methodologies can be implemented
rather
easily and at low cost into existing frameworks in higher
education.
5. One type of alternative evaluation methodology
which may be
appropriate for determining student achievement and
providing informa-
1
2tion for decision-making is one based on the following concepts and
techniques: formative evaluation - evaluation which occurs fre-
quently during the course of study; criterion-referencing - des-
cribing the curriculum in terms of criteria to be attained, such as
behavioral objectives; immediate and frequent feedback to students
concerning their achievement of course objectives; and feedback of
information to the instructor concerning group and individual
achievement and general teaching effectiveness. Comprehensive
Achievement Monitoring (CAM) is a system which employs these features.
The area of evaluation of student achievement is one which has
long been discussed, but has remained an unresolved problem. Merwin
(1969) has shown that educators have considered evaluation a pro-
blem for a long time and the studies of Smith and Tyler (1942) and
the more contemporary research of Bloom (1969), Cronbach (1967) and
Tyler (1967) have further shown that there is a need for a more com-
prehensive method of evaluating student classroom achievement. These
researchers emphasize the need for more research to be done in the
development and assessment of alternative evaluation models.
Bloom argues for the importance of effective evaluation pro-
cedures which not only assess student achievement but serve the func-
tion of enhancing the educational process itself:
Examinations are not an end in themselves. The examining pro-
cess must be viewed as a means of making the educational pro-
cess more effective. One central problem is that of devising
evidence-gathering procedures which can be clearly related to
the educational process. Another equally important problem
is that of relating the examining process to the teacher and
3j the student so that both can make most effective use of theinstruments and evidence. 1
Gagne summarizes the reasons why a reliable evaluation instru-
ment which can determine the effectiveness cf the curriculum in
terms of student achievement is needed. He states!
What one really wants to know about a given curriculum is
whether it works. In more precise terms, one is interested
in finding out whether learning is promoted by the presenta-
tion of particular content in a particular sequence. A
fairly straightforward method can be employed to test the
appropriateness of a proposed curricular structure. This
consists of designing and administering a test which has
been especially constructed to yield pass/fail information
on each knowledge unit within a total hierarchy.
^
Stake stresses the importance of the instructor and the need
for the recognition of the student as an individual in the evalua-
tion process, for even with an appropriate evaluation methodology.
the learning process must not become a secondary priority.
It is not unreasonable to conjecture that some day the pri-
mary role of the classroom teacher may be as curriculum
trouble-shooter, exceptionally oriented monitor, an evalua-
tor — the essential link between the school’s provision of
a standard learning situation and the modification of it to
accomodate the uniqueness of the student.^
1. B. S. Bloom, "Testing Cognitive Ability and Achievement," Handbook
of Research and Teaching
,
(Chicago: Rand McNally & Co. , 1963) ,p. 395
.
2. R. M. Gagne, "Curriculum Research and the Promotion of Learning,"
Perspectives of Curriculum Evaluation ("American Educational Research
Association Monograph Series on Curriculum Evaluation, "Chicago,
Illinois: Rand McNally & Co., 1967), p. 29.
3. R. E. Stake, "Toward a Technology for the Evaluation of Educational
Programs," Perspectives of Curriculum Evaluation (American Educational
Research Association Monograph Series on Curriculum Evaluation, Chi<_a
go, Illinois: Rand McNally & Co., 1967), p. 8.
4Definition of Terms
This study and the review of the literature use the following
specific terms:
Summative evaluation - evaluation used at the end of an instruc-
tional sequence for purposes of grading, evaluation of progress,
ranking, or checking the effectiveness of a curriculum.
Formative evaluation - evaluation used during the instructional
sequence so that judgments can be made concerning revisions of
curriculum. It is used for systematic evaluation in the process
of curriculum construction, teaching and assessing student
achievement for the purpose of improving any of these processes.
Behavioral obj ective - a statement of a learning outcome in-
cluding specific observable behaviors to be performed, the con-
ditions under which the behavior is to occur, and the degree to
which the behavior must be performed.
Item sampling - an evaluation technique which involves the
writing of several test items (questions) which correspond to a
specific behavioral objective, one of which is chosen as a test
item to be used on a test form (quiz)
.
Criterion-referenced evaluation system - an evaluation system
which is based on the stating of specific behavioral objectives
to be attained. This system focuses on the student's achieve-
ment of these objectives (criteria) rather than his achievement
vis a vis other students.
5Nqrm-referenced evaluation system - an evaluation system which
ranks a student's achievement vis a vis other students (according
to a norm) rather than vis a vis objectives attained (according
to criteria)
.
Cognitive domain — one of Bloom's three domains of behavioral
objectives. It is concerned with the intellectual responses of
the learner.
Affective domain — one of Bloom's three domains of behavioral
objectives. It is concerned with the attitudinal, emotional and
valuing responses of the learner.
Psychomotor domain - one of Bloom's three domains of behavioral
objectives. It is concerned with the physical responses of the
learner.
Other definitions used in this study which refer specifically to
the CAM methodology will be defined in the discussion of the instru-
ment in Chapter III.
Background of the Study
Two of the main functions which evaluation should serve are (1)
to evaluate student achievement, and (2) to provide data for the
teacher/instructor. As such, evaluation should be basic to improving
the processes of instruction and learning. Present evaluation sys-
tems, especially those used in higher education, usually do not allow
the instructor to systematically inform the student of his/her accom-
plishments, and generally do not allow for the adjustment, and thereby
possible improvement, of instruction and learning. Since many
6courses of instruction rely on the mid-term and final examination
format of evaluation, they do not provide intermittent feedback neces-
sary to afford decision-making procedures concerning student achieve-
ment nor instructor improvement of teaching and curriculum revision.
These evaluation models are typically summative in nature: that
is, they occur at the end of the course or unit and compare the stu-
dent to a class norm. This precludes consideration of the achieve-
ment rates and levels of individual learners and does not necessarily
measure learning, nor reward the student who has improved in knowledge
acquisition.
This usual evaluation format presents many limitations:
1. Objectives for the course or content areas are usually not
stated in clear, understandable, measureable terms. This of-
ten leaves the student unclear in terms of exactly what is ex-
pected of him/her.
2. Pretesting of objectives for the course usually does not
occur, so estimates of individual progress are impossible and
are precluded.
3. Consistent measurement of retention is impossible.
4. Examinations often contribute unequally to the course grade.
For example, the final examination may carry more weight
than
the mid-term, semester paper, or quizzes.
5. Examinations often do not represent course
objectives pro-
portionately.
76. The subjectivity of the instructor very often affects the
grade assigned to essay examinations, papers, and the final
course grade.
7. Data is not readily available to make decisions such as
what should be taught, when it should be taught, to whom it
should be taught, if and when it should be re-taught (for ex-
ample, if significant numbers of students do not understand
the material after instruction)
,
and the amount of time neces-
sary to spend on individual content areas.
If evaluation should assist the instructor in improving instruc-
tion and should assist the student in the learning process, continual
feedback concerning information on specific knowledge acquisition
should be provided on which to base decision-making and constant as-
sessment of achievement. A method of evaluation which would lend it-
self to this type of feedback is formative evaluation: that is, sys-
tematic, on-going evaluation systems which provide the instructor
with feedback for decision-making and provide the student (at fre-
quent intervals) with information concerning his achievement in cer-
tain content areas. These systems do not grade the student according
to other students’ achievement (norm-referenced criteria), but rather,
assess his progress according to achievement of previously stated be-
havioral objectives.
The literature reveals that, currently, systems employing these
features have surmounted manv of the criticisms of the typical testing
procedures outlined above. As some studies indicate, students using
8these systems achieve course objectives as well as perform signifi-
cantly higher on standard objective suramative measurements than
students who do not. The same studies also indicate the great need
for further research on new evaluation instruments.
Comprehensive Achievement Monitoring (CAM) is one of these al-
ternative evaluation systems which has been shown to be useful in
assessing student achievement as well as providing feedback informa-
tion for decision-making. CAM is a system which uses specified be-
havioral objectives, criterion-referenced evaluation, formative eval-
uation, and utilizes computers to assist for rapid feedback of infor-
mation to students and instructors. To date, it has been used almost
exclusively on the elementary and secondary levels.
Given the inherent flexibility of the CAM evaluation system,
with its focus on evaluation of student achievement and its provision
for feedback for decision-making, it was apparent to this researcher
that this type of evaluation methodology could be appropriate for the
evaluation of a variety of classroom programs in institutions of
higher education, particularly those which lend themselves to being
organized in terms of behavioral objectives. Programs which can be
constructed on criterion-referenced approaches (stressing the
student's achievement of course objectives), such as teacher prepara-
tion programs, are especially well suited for this type of evaluation
system (Bloom, 1968 & 1969).
An experiment using CAM in a higher education setting may help
in the resolution of the problems of other evaluation systems since
9CAM is designed to measure student achievement and provide informa-
tion for decision-making. The CAM system provides:
1. opportunity for student self-assessment of achievement.
2. consistent feedback to the student on all course objectives
at frequent intervals.
3. information for instructor decision-making according to
course objectives and their sequencing.
4. monitoring and evaluation of instructor performance,
information regarding individual and group learning trends.
6. a data base for departmental decision-making for program
assessment and restructuring.
7. a data base for cost benefit analysis.
8. information for accrediting agencies.
Significance of the Study
The significance of this study is that it will provide much-
needed research of an evaluation system in an institution of higher
education. Specifically, it will answer the need to test a system
of formative evaluation in higher education, for this will be the
first time that CAM has been employed at the undergraduate level in
an institution of higher education. Further significance lies in
the potential of such an endeavor for stimulating change in the eval-
uation of student achievement in institutions of higher education
and for moving institutions in other directions such as implementa-
tion of competency-based curricula evaluation and providing proce-
dures for decision-making regarding an institution’s curricula.
10
Purpose of the Study
The purpose of this study is to measure the effectiveness of a
criterion-referenced evaluation model (Comprehensive Achievement
Monitoring) in assessing the achievement of college students in the
introductory component of the teacher preparation program at a small
state college. This will be done by administering the CAM evalua-
tion methodology to experimental subjects to determine whether it
makes a difference on their achievement on evaluation instruments
(mid—term and final examinations) which are summative and norm—refer-
enced in nature.
The problems facing the researcher were:
1. to teach four sections of the component of the teacher
preparation program - Introduction to Teaching.
2. to administer the CAM evaluation methodology to two of the
sections comprising the experimental group.
3. to compare the results of the experimental subjects’ a-
chievement on common course examinations to control subjects’
achievement on common course examinations to determine if there
are any significant differences in achievement between the two
groups.
4. to analyze the data received to determine the effectiveness
of CAM as an alternative evaluation model.
5. to gather other data to help interpret the CAM data.
6. to gather other data concerning the extent to which experi-
mental subjects used CAM, and the degree to which they found it
useful.
11
Hypotheses
Hypothesis 1 : Experimental subjects will score significantly
higher on the mid-term objective examination than will the
control subjects.
Hypothesis 2; Experimental subjects will score significantly
higher on the final objective examination than will the control
subjects
.
Hypothesis 3 : Experimental subjects will score significantly
higher on the final CAM test forms than will the control sub-
jects when administered the same final test form.
Hypothesis 4 : Experimental subjects will score significantly
higher on an additional CAM test administration given during
the second semester than will the control subjects when adminis-
tered the same test forms.
Limitations of the Study
The major delimiters of this study are that it will not examine
the instrinsic merits of CAM, for the researcher considers the CAM
process to be reliable and valid. Second, this study will focus only
on the course content objectives in the cognitive domain and will
ignore the affective and psychomotor domains since CAM is designed
to deal primarily with the cognitive domain. Third, the study will
be concerned with only one semester of student evaluation, since the
researcher wished to reach closure on one large content of material
in order to test for cumulative achievement and retention.
CHAPTER II
REVIEW OF THE LITERATURE
To date, relatively little research has been done in Comprehen-
sive Achievement Monitoring (CAM) in terms of its success as an al-
ternative evaluation system. The few studies that have been com-
pleted, however, indicate that CAM has a great potential in allevia-
ting some of the major problems in curriculum and individual evalua-
tion strategies. This review of the literature is organized to lead
inductively to the rationale for the use of CAM in this study.
The review focuses on: the historical perspectives of evalua-
tion in the area of student achievement; summative evaluation with
its stress on comparison of the individual to the norm, based on end-
of-unit measurement; the faults of summative evaluation; formative
evaluation in assessing student achievement, (including the use of
behavioral objectives, criterion-referencing, and a discussion of
current examples of innovation in evaluation methods); and the devel-
opment of CAM as an alternative evaluation model.
Although the literature abounds with studies in these areas, the
researcher has included only those which he has determined will des-
cribe the areas listed above and are useful in placing the concept of
CAM in a perspective to be understood in terms of a developmental pro-
cess in educational evaluation. The final portion of the review
12
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discusses CAM itself, emphasizing its development, uses, and current
status.
The Uses of Evaluation
The primary focus of this discussion of evaluation is in terms
of evaluation of student achievement. Through the discussion other
important uses of evaluation, based on a consideration of student a-
chievement, become apparent.
Although well regulated, systematic evaluation procedures are
often ignored or de-emphasized. Cronbach stresses the importance of
evaluation quite specifically. "Evaluation is a fundamental part of
curriculum development, not an appendage."^ Evaluation should pro-
vide students with feedback concerning their progress, as well as to
provide instructors with information concerning the curriculum and
individual student achievement (Cronbach, 1963; Storey, 1970; Bloom
1963; Gagne, 1967).
Storey stresses the importance of student feedback and states
that:
... a student can only learn to work and study with increasing
effectiveness when he is informed of the appropriateness of
his past behavior. Test results are the teacher’s chief means
of providing him with this information. Feedback is enhanced
to the degree that tests are scored and responses are discussed
in class.
4j.J. Cronbach, "Evaluation for Course Improvement," Teachers
College Record
,
64 (1963) , p. 683.
2A.G. Storey, The Measurement of Classroom Learning (Chicago,
Illinois: Science Research Associates, 1970), p. 10.
14
He also acknowledges evaluation through testing as a viable
teaching technique in providing the student with psychological feed-
back and says,"
... both educational and psychological research have
often demonstrated the high positive correlation between motivation
and testing.
Bloom discusses the feedback of information to instructors
through evaluation processes and concludes that "the ’feedback' ef-
fect of examinations may help the teacher discover both strengths and
weaknesses in the curriculum and in the learning experiences.
Gagne argues strongly for the uses of evaluation in providing in-
formation on both student achievement and information for decision-
making. His argument is centered on the designing of the curriculum
in instructional objectives stating that such a system" ... can con-
tinue to provide corrective inputs to successive stages of the cur-
riculum-development process. He states further:
When a learner's capabilities can be measured in terms of
mastery of the specified units of a curriculum, a desire-
able degree of control is attained which then makes possi-
ble the study of learning effectiveness under conditions
involving experimental variations to timing, sequence, in-
centive, and other variables.
3Ibid.
,
p. 9.
^B.S. Bloom, "Testing Cognitive Ability and Achievement ,
"
Handbook
of Research on Teaching
,
N. L. Gage, ed. (Chicago, Illinois: Rand
McNally & Co., 1963), p.393.
3R.M. Gagne, "Curriculum Research and the Promotion of Learning,"
Perspectives of Curriculum Evaluation ("American Educational Research
Association Monograph Series on Curriculum Evaluation," Chicago,
Illinois: Rand McNally & Co., 1967), p. 38.
6Ibid.
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In his discussion of objectives and specified units of instruction,
however, Gagne cautions that "... the larger problem must be ori-
ented toward learning, not of a single task, but of an entire se-
quence of curriculum units." 7
The use of information on student achievement and for decision-
making requires a process which can yield both types of information
since:
acceptance of the philosophical position that the teacher
should take each child "where he is" and move him as far as
possible toward his maximum potential development calls for
a measure of status at two points in time as a basis for
determining change or "growth."®
Stufflebeam (1968) and Cronbach (1967) both make the case for a
deliberate function of evaluation to provide information for decision-
making, especially in terms of curriculum revision. Bloom feels that
appropriate evaluation procedures would have great impact on the role
of the instructor in his development of curricular and instructional
techniques, and says that "if the evidence can be made available to
teachers in a form which they can relate to the learning experiences,
materials, and content of instruction, and to the sequence of learning
experiences, the teachers are likely to make appropriate modifications
q
in the curriculum and organization of instruction."
7 Ibid
. ,
p. 35.
®J.Merwin, "Historical Review of Changing Concepts of Evaluation,"
In Educational Evaluation : New Roles , New Means , R.W. Tyler, ed. (Chica-
go, Illinois: University of Chicago Press, 1969), p.16.
q
Bloom, op . cit . , p.394.
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Although evaluation of student achievement in education has al-
ways been recognized as one of the most important considerations which
educators must confront, rapid changes in education, an ineffectual
monitoring of student achievement and disparity among researchers
have all left the uses and relative merits of various evaluation
techniques debatable. One of the major drawbacks appears to be the
unavailability of adequate, generally acceptable, and educationally
sound systems to measure an element such as student achievement.
In their attempts to create new systems which can alleviate some
of the problems of evaluation and directly affect the uses to which
evaluation should be put many educators introduce concepts which fur-
ther contribute to the debate. For example, Tyler states:
,
The accelerating development of research in the area of edu-
cational evaluation has created a collection of concepts,
facts, generalizations, and research instruments and methods
that represent many inconsistencies and contradictions be-
cause new problems, new conditions and new assumptions are
introduced without reviewing the changes they create in the
relevance and logic of the older structure. I®
However, the need persists for the development, implementation
and evaluation of techniques to measure student achievement. Tyler
and Bloom state the need for new techniques of evaluating student
achievement which should focus on individualization of instruction
and individualized learning. Tyler asserts:
10
R. W. Tyler, "Changing Concepts of Educational Evaluation,"
Perspectives of Curriculum Evaluation ("American Educational Research
Association Monograph Series on Curriculum Evaluation, Chicago,
Illinois: Rand McNally & Co., 1967), p.13.
17
... there are very few tests available meeting these condi-
tions for diagnostic purposes. Now that high speed compu-
ters and electronic data processing make individual diag-
noses, recording and treatment feasible, teachers do not
have appropriate evaluation instruments to guide greater
individualization of instruction. We are still so obsessed
with the ranking of individuals on the basis of scores that
we have not developed adequately the tools and procedures
required.!!
Bloom states the case for evaluation techniques which can provide
useful information to both teacher and student:
More detailed scoring procedures may help the teachers ap-
praise the appropriate use and effectiveness of particular
areas of content, the extent to which particular objectives
have been attained, the specific materials and problems
which the students have mastered or not mastered, and even
the particular kinds of errors students make.l^
Clearly, then, there is a need for the development of evaluation
instruments to measure student achievement and to provide feedback
information to both student and teacher which can be used in the
learning process, curriculum revision, and decision-making.
Types of Evaluation
Summative Evaluation
Part of the great need for new evaluation systems which can con-
tribute to the uses of evaluation described above (evaluation of stu-
dent achievement and providing feedback information for decision-
making) is based on the extensive use of summative evaluation in
education. Specifically, summative evaluation is used at the end
of
Hlbid.
,
p . 17
.
•^Bloom, op . cit . , p.39'+.
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a course of instructional unit to assign grades, rank students, or
report to students. 13 It is norm-referenced, that is, it compares
the individual to the norm for his group in an attempt to indicate
his position relative to performance on a common examination.
Some applications of summative evaluation in education are quite
appropriate in determining a group profile and assessing an individ-
ual s position on national scales. However, when this form of eval-
uation technique is used in relation to evaluation of student achieve-
ment, or in terms of providing useful feedback for decision-making,
great shortcomings are apparent. Summative evaluation, since it
comes at the end of the course or unit, cannot provide feedback until
the course is over when it is too late to make decisions regarding
the curriculum while it is being used. Also, it does not give the
student the intermittent feedback which is useful in assessing his
progress towards completion of the course objectives.
14 15Kindsvatter and Hillman articulate many reasons for dis-
pensing with the usual ranking systems used in education which are
1 1B.S. Bloom, J.T. Hastings, and G.F.Madaus, Handbook on Formative
and Summative Evaluation of Student Learning (New York: McGraw-Hill
Book Company, 1971), p.48.
^R. Kindsvatter, "Guidelines for Better Grading," Clearing House ,
(February, 1969)
,
p . 332
.
^J.Millman, "Reporting Student Progress: A Case for a Criterion-
Referenced Marking System," Phi Delta Kappan , v. 52, no. 4 (Dec. 1970) , p.226.
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based on summative evaluation and are norm-referenced. Van Hoven 1^
further points up the mis-use of summative evaluation in determining
rankings or grades and says "there is little doubt that traditional
grading practices built on extrinsic reward patterns are incompatible
with a philosophy of learning based upon the concept of self-actuali-
zation now accepted by most educators.
Formative evaluation
One type of evaluation methodology which is appropriate for use
in relation to evaluation of student achievement and providing infor-
mation for decision-making is formative evaluation. Formative evalua-
tion involves assessing a student’s achievement of specified course
objectives throughout the course using frequent, brief tests. As such,
it provides feedback and correctives at each stage in teaching and
learning.
Formative evaluation is criterion-referenced; that is, it com-
pares the student not to other students as in summative evaluation,
but to himself in terms of his achievement of certain criteria such
16J.B.VanHoven, "Reporting Pupil Progress: A Broad Rationable
for New Practices;" Phi Delta Kappan ,v. 53, no. 6 (February, 1972) ,p. 366.
•^Ibid
^Bloom, op . cit
.
,
p.48.
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as course objectives. Millman19 and Van Hoven20 adequately describe
the uses of a criterion-referenced approach, and cite one advantage
of this type of approach as focusing on both the instructional process
as well as educational outcomes. Since continual assessment of a
student's progress as well as on-going information to the instructor
is available, both individual attention to students as well as curri-
culum revision are possible.
Millman states the case very strongly:
... when a school staff is committed to changing students,
to helping them grow and learn and feel, and to focusing on
outcomes, then reporting school progress using a criterion-
referenced measurement system not only follows logically, but
there is, in fact, no viable alternative. 21
In terms of the usefulness of formative evaluation in curricular
decision-making Cronbach states that "evaluation, used to improve the
course while it is still fluid, contributes more to improvement of
education than evaluation used to appraise a product already placed
22 23 24
on the market." Mehrlinger and Patrick, and Bloom also stress
^Millman, op . cit
. , pp. 226-228.
2 ®Kindsvatter
,
op . cit .
2lMillman, op . cit
.
,
p.229.
22L.J. Cronbach, cited in M.Scriven, "The Methodologies of Evalua-
tion," Perspectives of Curriculum Evaluation ("American Educational
Research Association Monograph Series on Curriculum Evaluation yChica-
go, Illinois: Rand McNally & Co. , 1967) ,P. 38.
23
H. D.Mehlinger and J.J. Patrick, "The Use of Formative Evaluation
in an Experimental Curriculum Project," Social Education , v.35,n.8
(December, 1971)
,
pp. 884-887 , 892
.
2
^Bloom, op. cit .
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the importarce of receiving information on which to make curricular
decisions while the course is still in progress.
Clearly, formative evaluation using a criterion—ref erenced ap-
proach has the capabilities to adequately work with the uses of
evaluation being considered.
Behavioral objectives
Criterion-teferenced evaluation approaches, such as formative
evaluation, rely on stating course content in terms of behavioral ob-
jectives. These serve as the criteria which the student seeks to
meet. A behavioral objective describes the terminal behavior of the
learner after instruction, the conditions under which the behavior is
to occur, and the degree to which it must be performed. Bloom, et_ al .
described three categories of learning objectives: cognitive (know-
ledge based), affective (subjective feeling mode), and psychomotor
(physical movement). He argues that behavioral objectives, specify-
ing learner behavior, could be written for hierarchical levels in
these three domains and encourages educators to implement the use of
25
behavioral objectives in curriculum design.
The literature indicates that the use of behavioral objectives
in formative evaluation further assists in the uses of evaluation
being discussed here: evaluation of student achievement and feedback
for decision-making.
^.^Bloom, (1969)
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The controversy regarding behavioral objectives has promulgated
numerous studies and discussion relative to their strengths and
weaknesses with the major involvement of proponents and critics cen-
tering on the efficacy of their use in the classroom.
Despite the arguments and criticisms, however, the use of be-
havioral objectives in the classroom has grown enormously, though
often without any clear-cut rationale on the parts of the individuals
employing them. More often than not, educators are found employing
them in their curricula by themselves without including any sort of
specific evaluation system with which to determine their effective-
ness .
This discussion attempts to demonstrate the case for the use of
behavioral objectives, the case against their use, the status of
their use presently, and concludes with the argument for the use of
objectives in connection with appropriate evaluation systems such as
formative evaluation.
The use of behavioral objectives in education has its roots in
industry. Industrial leaders were concerned with training workers
in specific skills which could be systematically stated and, even
more importantly, precisely measured. Educational leaders who in-
corporated these practices apparently missed the initial point of
those types of behavioral objectives as used in industry: that the
manager was more concerned with the end product, that is, a person
who could perform a specific task, than with the actual process in-
volved in achieving that end. Consequently those educators who did
23
use stated behavioral objectives did so with little or no regard for
the questions of measuring outcome or the determination of the worth
of the processes by which the objectives were achieved.
It seems reasonable to concur with Bloom's idea that the educator
should be concerned with the specifications as to the desired outcomes
of a course of instruction. In addition, developers of instruc-
tional materials "find it difficult to determine what to include in
programmed instructional material, computer-aided instruction, educa-
tional films, or other learning materials unless they know precisely
what is to be learned by the students." 27
Duchastel and Merrill describe a set of reasons for presenting
the student with a set of objectives, the two most basic of which are
to provide direction for learning and to facilitate organization of
28
subject matter — two central concepts in the use of evaluation.
They also state, as does Simon, 2 ^ that too few studies have been
conducted which actually measure the effectiveness of behavioral ob-
jectives. However, they do acknowledge that "a number of studies
28
B. S . Bloom, "Some Theoretical Issues Relating to Educational
Evaluation," R.W. Tyler, ed, Educational Evaluation : New Roles , New Means ,
(Chicago, Illinois :University of Chicago Press, 1969) ,p . 27
.
2
7
Ibid.
28P.C. Duchastel and P.F. Merrill, "The Effects of Behavioral
Objectives on Learning: A Review of Empirical Studies," Review of
Educationa l Research
,
v. 43, no . 1, (Winter, 1973) ,p . 65.
2
^H.D. Simon, "Behavioral Objectives: A False Hope for Education,"
Education Digest , 38(April, 1973) ,pp. 14-16.
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concerning communication of behavioral objectives) have shown facili-
tative eff ects.'" 3^
In addition to the lack of empirical research on behavioral ob-
jectives, Scriven and Scriven cite some of the most prevalent criti-
cisms of their use. One of the most striking is that "behavioral
objectives tend to concentrate on the end act, not the means of ac-
31quiring that end. That is, objectives often leave out other de-
sireable behavior and "(not to realize possibilities other than as
stated in behavioral form) relegates formal school learning to a
series of leaps from end objective to end objective with, perhaps,
32
little in between.'
, They also argue that Bloom’s taxonomy of learn-
33ing is not necessarily accurate or complete.
Ralph Tyler, generally recognized as the founder of use of be-
havioral objectives in education, also has some criticisms concerning
the present use of objectives. He asserts that "(the behavioral ob-
jectives movement) may be hung up on the confusion between ’clarity of
definition’ and 'specificity'."^^ This has often led educators to
30
Duchastel and Merrill, op . cit . ,P* 54.
31g.H.
S
criven and E.C. Scriven, "Behavioral Objectives and the
Learning Psyche," Clearing House , 47 (May, 1973) ,p. 530.
32
Ibid.
,
p.531.
33
Ibid.
3
^r.
T
yler, "The Father of Behavioral Objectives Criticizes
Them: An Interview With Ralph Tyler," Phi Delta Kappan , v.55,no.l
(September, 1973)
,
p. 56.
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specify even the most trivial components of learner behavior to the
point of absurdity. Tyler further states that "an educational objec-
tive does not need to be specific in order to be clear, attainable,
and capable of assessment." 55 Mager, in his classic book Preparing
Instructional Obj ectives
,
agrees with this assertion and states that
as long as the instructor’s intent is clear to the students a major
function of behavioral objectives has been accomplished. 5 ^
It is true that the use of behavioral objectives by themselves
can be criticized for several reasons. However, when used in conjunc-
tion with other educational components such as criterion-referenced
evaluation, formative evaluation, and effective monitoring systems
more arguments for their use are defensible.
Current examples of innovation in evaluation
During the past ten years several innovations in evaluation
systems have been devised. Three described here, Individually Guided
Education, the CRIMEL Program, and the Keller Plan have incorporated
many of the components described earlier (formative evaluation,
criterion-referenced evaluation, specificity of objectives) in an
attempt to deal with two important uses of evaluation, evaluation of
student achievement and providing feedback information for decision-
making.
3 5
Ibid
. ,
p. 57
.
36r,f,
^
ger, Preparing Instructional Obj ectives (Palo Alto,
Califomia:Fearon Publishers, 1962) .
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Individually Guided Education (I.G.E.) was developed at the
University of Wisconsin-Madison, and currently is used in more than
two thousand schools. Basically, I.G.E. involves! the setting of
school-wide educational objectives; identification of subsets of ob-
jectives for groups of students; assessment of individual students’
development level; the setting of objectives for individual students;
planning of individual instructional programs for each student;
assessment of student attainment of objectives. Various instructional
techniques such as team teaching (in which several instructors teach
segments of the same class) and computer assisted instruction (in
which the student responds to questions programmed specifically for
his own achievement levels) are used in an effort to consistently
assess student achievement, state new objectives to be attained, and
to motivate student learning through attention to the student as an
individual.
The results of these programs show that students using I.G.E.
achieve higher learning rates, feel positive towards the constant
,
38
assessment of his/her relation to objectives to be achieved.
Another evaluation system which focuses on individual student
achievement of objectives is the CRIMEL (Curriculum Revision and
Instruction in Mathematics at the Elementary Level) program begun in
37" individually Guided Education,” Intellect , 102 (December, 1973)
p. 145.
38Ibid.
27
1971 at the Ohio State University. 39 i„ the CRIMEL Plan, students'
capabilities are checked by periodic testing of achievement on
specified content areas. If the student is not ready for advancement
to another unit he/she reviews materials and is re-tested. The
student decides when he is ready for testing to show mastery on a
given unit. He either passes the test, or is tutored, reviews and
tries again. Mastery tests may be repeated as often as in necessary
until mastery is achieved.
One result of this tutoring/re-testing approach is that "mean
scores increased significantly from the first attempt to the second
on each test.
. That is, significant learning occurred when a test
was re-taken after review on a specific content area.
One of the most significant evaluation systems by far is Person-
alized System of Instruction (PSI)
,
more commonly known as the Keller
41
Plan. Devised by F. S. Keller in 1962, the Keller Plan was first
used at Columbia University in 1963. With additional modification
by J. G. Sherman in 1965 the Keller Plan was used at Arizona State
University with considerable success.
The Keller Plan has several features which provide the student
with information regarding his/her achievement and emphasize
^L.C.Elbrink, "Flexible and Forgiving Testing Program; CRIMEL
Project,'" Education Digest
,
39 (February, 1974) ,p. 39.
A QIbid
. ,p. 41
^ 1F.S. Keller, "Goodbye, teacher ... »;U Journal of Applied Behavior
Analysis , 1 (1968) ,pp . 79-89
.
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individualization of the learning process. These include allowing the
student to work at his own pace in achieving specified objectives,
requirement of complete mastery of successive curricular units,
stress on instructor-student communication, repeated testing, and
immediate, feedback concerning progress.
Under this plan the semester or instructional unit is divided
into a series of sub-sets of instructional objectives. This set is
sequential and relies on student mastery of each unit in a prescribed
sequence. Typically there are few lectures by the professor. Instead
students may meet at the regularly scheduled time to talk with one
another, the instructor, or to take mastery tests. These mastery
tests are administered by proctors and are scored immediately. The
student and proctor then discuss the test items and focus attention
on the reason for the student answering specific items incorrectly.
If the student passes the test he procedes to the next unit.
If he fails the test he is directed to the areas which he missed and
may retake the test as often as is necessary to pass it. He may not
proceed to the next unit until the present one is satisfactorily
passed. Here the stress is on total mastery of a few units rather
than sporadic mastery of several units.
Grades are determined by the number of units the student chooses
to complete and usually a final exam option is available. The im-
portant component of the Keller Plan is that "PSI philosophy . .
.
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dictates that the length of time it takes a student to master material
is not nearly so important as the mastery itself." 4^
Although the plan appears to have met with some success criti-
cisms have been raised. In a letter to Keller an unnamed critic
says:
I suppose it would prevent all but the strongest minds from
ever possessing a synoptic view of a field, and I imagine
that the coaching, and testing and passing in bits would
amount to efficient training rather than effectual teaching. 43
Keller responds to this type of criticism by stating that "bits"
are no smaller than the basic conception of a science of behavior and
cannot be delivered all at once anyway.
^
As a result of specific mastery of instructional objectives,
there is a relatively high grade pattern with the Keller Plan. This
is not surprising since the plan is devised to foster high achievement
levels through its practice of allowing only students who have demon-
strated mastery to proceed to subsequent units. In fact, Keller re-
ports that a typical grade curve is inverted: that is, it contains
mostly A's with a few B's very few C's and D’s and several withdrawals
and incompletes. 43
43W.Hoffner, "Why Administrators Should Know About PSI:
Personalized System of Instruction or the Keller Plan," College
Management , 8 (April, 1973) ,p. 31.
43Keller, op . cit
.
,
p . 84
44Ibid.
45Ibid.
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Severa 1 studies indicate the usefulness of the Keller Plan in
its contribution to high achievement levels of students (Leo, 1973;
Sheppard and MacDermott, 1970; Morril and Kimbrell, 1972; Witters and
Kent, 1972). Leo found that not only did the students using the
Keller Plan receive higher grades than the conventional group, but
their function of retention was higher ten months later than with
control subjects.^ Sheppard and MacDermott found that Keller Plan
students did significantly better on the final examination and essay
examination, and reported a higher satisfaction level with the course
than non—Keller Plan students .
^
They also found that the students
who received A’s for the course tended to go through the course units
faster than those with lower grades.
Morril and Kimbrell also found that Keller Plan students did
significantly higher on a common final examination than non-Keller
Plan students and in addition found that they did better on recall
and application problems than control subjects. They concluded that
the Keller approach is not limited to only the transmission of factual
knowledge but is useful in the demonstration of other forms of learn-
^^M.W.M.Leo, " Chemistry Teaching by the Keller Plan," Journal
of Chemical Education
,
50 (January, 1973) ,p. 49.
^W. C. Sheppard and H. G. MacDermott , "Design and Evaluation of
a Programmed Course in Introductory Psychology, 1-1 Journal of Applied
Behavioral Analysis ,3 (1970), p. 7.
48C.J. Morril and G.M. Kimbrell, "Performance and Attitudinal
Effects of the Keller Method in an Introductory Psychology Course,"
Psychological Record
,
22 (Fall, 1972) ,p. 525.
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Malott and Svinicki used a modification of the Keller Plan in
their study. Instead of mastery testing at the wish of individual
students they administered daily quizzes to encourage consistent
reading habits. In addition to the quizzes make-up quizzes were
available for students failing the quiz the first time. One hundred
percent mastery on all quizzes was required for an A in the course.
Of their subjects 90 percent received an A for the course indicating
mastery on all quizzes. Subjects reported that they preferred the
49quizzes to hour examinations.
Johnston and Penneypacker proceeded from the following premise:
. . . the generation of a bell-shaped distribution of test
scores or grades wherein a small, fixed percentage of
students attain the objective of the course is a blatant
statement of our failure to adequately arrange environ-
mental events to facilitate the academic success of each
student — to teach ef fectively . 50
Their experiment, using a Keller-type approach, relied on fre-
quent testing following lectures and reading. Each student was as-
signed to more advanced "expert” students and verbal behavior be-
tween student and tutor was emphasized as was accurate recording of
behaviors to assess student achievement and to focus on difficulty
areas and their improvement."^
^R.W, Malott and J.R. Svinicki, "Contingency Management in an
Introductory Psychology Course for 1,000 students," Psychological
Record
,
19 (1969), pp. 545-556.
50j.M. Johnston and H. S .Penneypacker, "A Behavioral Approach to
College Teaching," American Psychologist
,
no. 3 (March, 1971), p. 220.
51Ibid
. ,pp. 221-224.
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Lewis and Wolf are more cautious in their assessment of the
Keller Plan. They studied the plan at Colgate University where
students were dissatisfied with the "curve-grading' 1 approach to
evaluation. Seventeen of the nineteen subjects completed all of the
mastery units entitling them to a B for the science course. Fifteen
of the seventeen then took an optional final examination for an A in
the course. The researchers concluded that "these seventeen did not
attain a lower overall level of competence than they would have had
they enrolled in a regular lecture/discussion section,!'52 Although
there was a high level of grades, they concluded that "... clear-cut
evidence of the superiority of this method is not available, but fears
that it would lead to high marks without learning appear unfounded," 55
It appears that the Keller approach, as well as other recent
developments in alternative evaluation systems, is being used in
educational evaluation successfully. In terms of evaluation of
student achievement, the Keller Plan provides opportunities for fre-
quent assessment of achievement of specific objectives. It also
allows the student to take more self direction in his educational
endeavors as well as providing the instructor with information con-
cerning his students' individual progress.
52D.K. Lewis and W. A. Wolf, "Implementation of Self-paced
Learning (Keller Method) in a First Year Course," Journal of
Chemical Education
,
50 (January, 1973) ,p. 52.
53Ibid.
,
P.53.
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Components used in the Keller Plan (specificity of objectives,
frequent testing, immediate feedback to students, formative and
criterion-referenced evaluation) are also used in the CAM method to
be described in the next section. CAM incorporates these features
in a more useful approach and extends the types and value of informa-
tion received by instructor and student.
COMPREHENSIVE ACHIEVEMENT MONITORING
Comprehensive Achievement Monitoring (CAM) is an evaluation
instrument which is specifically designed to deal with two of the uses
of evaluation: evaluation of student achievement and feedback of in-
formation for decision-making. As such it incorporates several of
the features discussed earlier. However, it has additional features
which lend themselves to a more adequate assessment of student
achievement and provides considerably more information to students
and instructors than do other methodologies.
For example, CAM has the features of item banking, which allows
for computer storage of many questions for testing; it provides com-
puter print-outs which show a student’s regular progress and group
trends according to course objectives. A detailed description of the
instrument is given in Chapter III.
This section briefly describes the CAM system, shows the develop-
ment of CAM as an evaluation instrument, and reviews the research
which has been conducted by programs incorporating CAM.
34
Development of CAM
The research and development reported herein was performedpursuant to a grant from the Charles F. Kettering Foundationto the principal investigator, Dwight W. Allen, and under theproject director, William P. Gorth, both of the School ofducation, The University of Massachusetts, Amherst, Massa-
chusetts 01002.
Comprehensive Achievement Monitoring (CAM) was begun in 1967 at
Stanford University and moved to the University of Massachusetts with
the principal investigator and project director. "Its purpose was to
provide: (1) an efficient means for measuring learning and (2) an
effective feedback of results, to students, teachers, and school ad-
ministrators. CAM was developed according to two basic concepts,
the random sampling of achievement, and monitoring of that achieve-
ment according to final criteria rather than intermediate criteria.
It was designed to "include several components: (1) preparation of
instructional performance criteria; (2) establishment of performance
tests; (3) initial student diagnosis; and (4) random achievement
sampling.
CAM is a systematic procedure for the assessment of student
performance on every objective of a course at frequent test
administrations throughout the course. At each test adminis-
tration, performance on objectives not yet taught is pre-
tested, and performance on objectives taught earlier in the
^D.W. Allen, "First Annual Report to the Charles F. Kettering
Foundation,' Annual Report No . AR-1 (Amherst, Massachusetts: School
of Education, 1968), Grant No. 642, C. F. Kettering Foundation.
56Ibid.
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course is measured for retention. A set of several inter-
changeable test forms, comparable in difficulty and content,
is used at each test administration, but each student re-
ceives a particular test form only once during the course.
Each form typically has an item for each objective or an
item randomly selected from a pool of items of several
closely related objectives. Each item is used on only one
test form. The function of a particular item changes in re-
lation to the time at which its objective is taught. Testing
may take place at regular intervals (e.g., every two weeks)
or at the end of certain instructional units. Computer based
analyses and reports are made. 57
The objective of this type of sampling students is to develop a
continuous record of student and group progress towards the goals of
the course which are written in the form of instructional objectives.
CAM stresses the availability of this monitoring to provide continu-
ous feedback to students and instructor so that decision-making con-
cerning student performance, curriculum, and instructor performance
can occur on the basis of reliable data.
This can be accomplished by modifying the teacher's behavior
to teach more effectively or by modifying the student's be-
havior so that he understands better how far he has come
towards the goals of the course, and can acquire a better
understanding of what work lies ahead of him. 58
The initial study of CAM (originally called CRAM, Comprehensive
Random Achievement Monitoring) consisted of ten different courses in
English, history, science and math in Portland, Oregon, in 1966-67.
The emphasis at that time was on determining individual student
57
D.W. Allen, "Fourth - and Final - Annual Report to the
Charles F. Kettering Foundation," Annual Report No. AR~4_ (Amherst,
Massachusetts: School of Education, 1972), Grant No. 642, C.F.
Kettering Foundation, p.4.
Allen, op . cit . , p . 2
.
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Pro fi-les * During the summer of 1967 another study was conducted at
Stanford University where it was found that "students given placebo
tests (at the beginning of instruction) achieved significantly lower
on the final test than students who had been given a series of CRAM
59
monitors." It was found that "students who alternately took dif-
ferent CRAM monitors achieved less well at the end of the series than
students who had either of the monitors repeated.
In a second experiment the variable to be considered was an
increase in student performance for students exposed only to CRAM
monitors as opposed to unit tests, "The rationale is that students
who have a foreknowledge of the objectives of a course of study, the
content material, and are familiar with the techniques by which these
objectives will be measured will have a better opportunity to achieve
in the course. The results of this analysis showed no significant
difference between experimental and control subjects.
The original researchers found that in terms of student attitude
toward CAM the responses did not indicate enthusiasm for CAM but they
did not "indicate a general, strong dislike for a program which is
L' O
primarily concerned with testing." They also found that "students
59
Ibid
.
,
p.7
60
Ibid.
62D.W. Allen and W.P.Gorth, "Third Annual Report to the Charles F.
Kettering Foundation," Annual Report No. AR-3 (Amherst, Massachusetts:
School of Education, 1971) Grant No. 642, C.F. Kettering Foundation, p.
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identified as having performed in the upper third of the class were
more positive than their classmates.
In general, students indicated that the CAM computer report
helped them determine what material they had not learned very well
and that they were positive toward the use of the output.^
The researchers found positive elements in the attitudes of
teachers toward CAM.
The regularity of the CAM system is seen as a positive aspect
of the Project by students because they know what to expect.
The content of the monitors is known in general and their
format is familiar to them after a few test administrations.
The teachers describe the effect on the students by saying
that the systematic organization seems to ease the tension
which an unfamiliar exam or a final exam would create. ^5
The teachers also indicated that the subjects were influenced
in their learning by the CAM procedure in additional ways. One is
that the exact areas of the course which are in need of review are
specified to the individual student. Another is that students are
often prompted to study ahead in the course topics which had not yet
been taught. "The course therefore takes on a new dimension of
interrelatedness because recently acquired competencies can be used
i,66
in related problem situations.
63Ibid .
6^Ibid . ,p. 7.
6 5Ibid
.
,p.!2
66Ibid.
,
p. 13
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The teachers also reported that the output information from the
computer provided significant longitudinal data which would be used
in evaluating the ef fectivensss of their own teaching. 6 7 Also, "CAM
has a more unique feature of allowing the teacher to see the reten-
tion of the performance objectives by the student and to modify the
course to refresh student comprehension in areas easily forgotten." 68
In addition there was a general change in students' attitudes toward
testing as a function of the easing of pressure often associated with
testing.
Some of the negative aspects of CAM which the teachers in the
experiment reported were "teaching to the test, some restrictions of
the teachers usual flexibility, too many tests, the lack of questions
requiring anything except recall, and not enough time to use the CAM
information."^
Use of CAM
Based on the success of the original experience CAM currently is
used widely throughout the United States. Much of the attraction
seems to be that "the CAM system of monitoring is soundly based on
some of the most recent theoretical and technological advances in
education. The components, as combined in CAM, have not, heretofore,
6
7
Ibid.
6
8
Ibid.
6 9Ibid
. ,p. 14.
been utilized in unison."
districts:
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CAM is being used in the following school
Hopkins, Minnesota Public Schools
High Point Regional High School, Sussex, New Jersey
Sequoia Union High School, Redwood City, California
Nassau County Board of Cooperative Educational Services
Jericho, New York
Putnam and Westchester Counties BOCES, Yorktown Heights
Ballston Spa, New York, Public Schools
(BOCES)
New York
Jamesville-DeWitt Public Schools, Syracuse, New York
Newington, Connecticut Public Schools
Westfield, Massachusetts, Public Schools
Greece Central School Dxstrict, Rochester, New York
Kailua High School, Kailua, Hawaii
School of Education, University of Massachusetts, Amherst
New York State Department of Education's System for Pupil and
Program Evaluation and Development (SPPED)
Former CAM projects include:
Andrew Jackson High School, Portland, Oregon
Great Lakes Naval Training Center, Great Lakes, Illinois
Duluth Central High School, Duluth, Minnesota
John Marshall High School, Portland, Oregon
Nova High School, Fort Lauderdale, Florida
To date, little research has been conducted by these school systems
to determine relative successes of the CAM system. The CAM project
director, William P. Gorth writes, "To date, summative evaluations of
the effectiveness of CAM ... have not been conducted. This is partly
due to the fact that aspects of the CAM system are yet in the formative
stages of development."^ However "where CAM has been effectively
^D.W. Allen, "Forth - And Final - Annual Report to the Charles F.
Kettering Foundation," Annual Report No. AR-4 (Amherst, Massachusetts:
School of Education, 1972)
,
Grant No. 642, C. F. Kettering Foundation, p.2.
^'*'W.P. Gorth, "Comprehensive Achievement Monitoring (CAM): A
Project to Develop Longitudinal Classroom Evaluation Using Item
Sampling," Technical Memorandum No . TM-2 (Amherst, Massachusetts:
School of Education, 1968), Grant No. 642, C.F. Kettering Foundation
p.65.
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applied, with rapid turn-around on data delivery and adequate consul-
tant assistance and teacher training, student and teacher reactions
have been markedly positive.
Gorth, et^ al.
,
in an attempt to determine differences in achieve-
ment between groups using "comprehensive versus unit-type" tests
found no differences between the approaches. 73 This suggests that
CAM and Keller-type evaluation systems are about equal in terms of
group learning. However, the CAM methodology has the additional ad-
vantages of feedback for decision-making, individual student profiles,
and other features.
Pinsky augments this point and asserts that in unit mastery pro-
grams (similar to the Keller Plan) there have been serious problems
in decision-making structures for controlling the path that students
follow, 74 and delay indicates further advantages of CAM over mastery
testing programs since students are not tested on separate units, but
on their progress toward final course goals. 7 ^
73W.P .Gorth, et .al.
,
"A Comparison of Comprehensive Versus Unit
Pretesting as Related to Student Achievement," Technical Memorandum
No. TM-5 (Amherst, Massachusetts :School of Education, 1968) Grant
No. 642, C. F. Kettering Foundation, p. 7
.
7
^P.D. Pinsky, "Feedback Information in the Comprehensive Moni-
toring of Educational Achievement," Working Paper No . WP-16 (Amherst,
Massachusetts: School of Education, 1970), Grant No. 642, C.F.
Kettering Foundation, p.2.
75D.H.DeLay, "CRAM: Random Testing Gives Steady Feedback on
Pupil Progress," Nation's Schools , 80 (1967), p. 66.
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In one test that was conducted by Pinsky & Gorth the researchers
found that "... they did not behave as expected under a CAM model,
i.e., they did not show an increase in student achievement during the
school year." 76 Part of their intent in this experiment was to deter-
mine whether or not random versus chronological arrangements of items
on the monitor forms yield equivalent scores. Since the results of
their study were not significant, they tentatively reached the con-
clusion that there is not difference between random versus chronologi-
cal item arrangement. 77
In a similar study Pinsky & Gorth confirmed their assumption that
random versus chronological item arrangement makes no difference. In
this study, experimental subjects using random and chronological item
arrangements increase in achievement. "A change in student scores
throughout the semester behaved as expected, i.e., there was an in-
78
crease in scores."
Sax and Cromack found that little empirical validation has been
done concerning item arrangement and conclude that "little is gained
in arranging items if time limits are generous. Nor is there any
advantage in constructing ’motivational’ tests consisting of a few
easy items mixed with more difficult ones over random forms or item
7
P. Pinsky and W. Gorth, "Descriptive Analysis of HS42 : Eleventh
Grade Algebra First Semester," Technical Memorandum No . TM-21
(Amherst, Massachusetts: School of Education, 1969) ,p. 1. Grant No. 642,
C.F. Kettering Foundation.
77Ibid .
78Ibid. ,p. 2
.
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arrangement. However, if time restrictions are imposed on the
student they advocate arrangement of items in "ascending order of
difficulty if tests are lengthy or time limits restricted."^
In describing some of the other benefits of CAM, Gorth says:
No rigorous educational experiments have been conducted to es-
tablish whether there are any negative effects on students who
are unable to answer pretest items on CAM tests, but both
logical consideration of the CAM situation and subjective re-
ports by students in CAM indicate that there are no such ef-
fects . 81
CAM measures incidental learning. "By longitudinally testing
students; learning on a variety of very specific course objectives
CAM is able to detect changes in students’ knowledge in these ob-
jectives, whether or not they have been taught yet in the class." 82
Sources of such incidental learning are (1) learning from earlier
objectives allows students to answer questions on objectives which
are scheduled to be taught later in the course; (2) students often
learn ideas and skills in one subject which are useful in another
subject; (3) sources of information outside of formal learning.
79
G.Sax and T.R.Cromack, "The Effects of Various Forms of Item
Arrangements on Test Performance," Journal of Educational Measurement ,
3 (1966), p. 311.
80Ibid.
,
p.311.
81W.P. Gorth, "Answers to Questions About CAM" Working Paper
No. WP-2 (Amherst, Massachusetts: School of Education, 1970) Grant
No. 642. C.F. Kettering Foundation, p.l.
82ibid
.
,
p. 2 .
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The effect of repeated pretesting of CAM may result in learning.
One study reported by Gorth showed no significant differences between
groups. However,
At a more subjective level, students consistently report
that the CAM tests cued them into material which they were
going to learn and stimulated them to work ahead or re-
viewed ideas they had forgotten. In this way, CAM seems
to promote learning.®^
In another study Yamashita found that simply responding to the
CAM monitors facilitated the learning process. She reports "there
is considerable growth in a student’s ability to answer problems from
an early portion of the course, even if there was no formal instruc-
tion after the original exposure. She infers that even after in-
struction had ceased, students continued to learn in terms of their
demonstrated achievement on CAM test monitors.
A study by Adams is perhaps the most rigorous conducted in as-
sessing CAM, and yet at points the most inconclusive. The research
was conducted by the Instructional Services Division of the Erie
County Board of Cooperative Educational Services (BOCES) during the
1971-72 school year.
The basic premise underlying the employment of the CAM system
was that the receipt of CAM test results on a regular basis
would provide students and teachers with relavent data at ap-
propriate times that would increase the effectiveness of the
*^Ibid. ,p. 3.
Yamashita, "Seven Premises in Search of a Conclusion or
The Game," Working Paper No. WP-5 (Amherst, Massachusetts:
School of
Education, 1968). Grant No. 642, C.F. Kettering Foundation, p.5.
teaching-learning process. To test this premise, the follow-ing research question was investigated: Does this utiliza-tion of a CAM evaluation system increase student achievement. 85
Experimental Subjects were compared to control subjects on a
final CAM test as well as a final, norm-referenced exam. His find-
ings showed that "the data analysis
... does not provide clear evi-
dence in any one direction that would enable one to answer defin-
itely the research question under investigation
. . . The only proper
answer that can be made at this time is perhaps it can."
However, "if student achievement is defined as the successful
attainment of the instructional objectives that were developed, then
the CAM criterion measures are the more appropriate assessment of
student learning. The results showed that in some cases the ex-
perimental subjects achieved more of the course objectives than did
the control subjects.
He implies that the utilization of the CAM scores by the teachers
had a definite positive impact on student achievement and says:
"though it is possible to improve student achievement, simply instal-
ling a CAM evaluation system will not automatically guarantee in-
88
creased involvement." That is, the student-teacher relationship,
85C. Adams, "Effect of Comprehensive Achievement Monitoring on
Student Learning," Working Paper No . WP-37 (Amherst, Massachusetts:
School of Education, 1972). Grant No. 642, C.F. Kettering Foundation.
86Ibid. ,p. 12.
87Ibid.
88Ibid
. ,p. 13.
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and the teacher’s use of the data available provide significant im-
portance in the evaluation system. He states further: "Based upon
researcher observation it appeared that the ... teachers in the ex-
perimental group utilized CAM reports with students more extensively
than did the (other) teachers." He concludes, "probably the most
important outcome of the study is the need to continue to evaluate
the effectiveness of CAM." 9 ^*
Gorth further emphasizes the need for a synergistic relationship
k^bween student and teacher, and states that "evaluation could become
more highly used by teachers if it focused on the concerns which they
have," since "CAM as an evaluation methodology is successful because
it is sensitive to the curriculum and the information needs of the
91
teacher."
Summary
In conclusion, the literature on CAM is not extensive and is
rather inconclusive in determining the effectiveness of this system
in evaluating student achievement. The studies conducted to date
indicate a favorable direction toward the use of CAM as an effective
8
9
Ibid.
9QIbid
.
,p. 14.
91W.P. Gorth, "Designing Instructional Systems With Longitudinal
Testing Using Item Sampling Techniques," Working Paper No. WP-9
Amherst, Massachusetts: School of Education, 1970) Grant No. 642,
C.F. Kettering Foundation, p. 113.
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evaluation instrument, however, much more research should be done with
this program before definite conclusions can be reached.
It is apparent, however, that in some cases students using the
CAM system achieved higher scores on common examinations, and re-
ported that they preferred the CAM system to usual classroom testing.
Teachers using CAM report that, in general, they found the CAM system
to be helpful in monitoring individual students’ progress, and in
giving teachers a structure by which to systematically plan their
courses and modify them as the semester progresses.
In light of other evaluation methodologies, and in view of the
relatively inconclusive findings of CAM research this study attempts
to make a contribution to the literature of evaluation of student
achievement.
CHAPTER III
PROCEDURES
This study is similar in format and methodology to studies
throughout the United States which use Comprehensive Achievement
Monitoring as an evaluation instrument. It is basically similar in
that this CAM methodology resembles CAM methodologies used in public
schools, most of which focus on reading and math, as well as English,
social studies and sciences.
The CAM 3 system is used in over 75 schools in New York State
in its System for Pupil and Program Evaluation and Development (SPPED)
.
Other large CAM installations are operant in the Sequoia Union High
School District of Redwood City, California; Norfolk, Virginia Public
Schools; and the Westfield, Massachusetts Public Schools.
^
The researcher considers this to be the first time that CAM has
been used in Higher Education, and Dr. Peter E. Schriber of the
National Evaluation Systems, Inc. (formerly of the University of
Massachusetts and author of numerous articles on CAM) says: "At pre-
sent I do not know of any CAM installations at the college level, but
2
the concept and practicality of such a venture is very feasible."
^Letter from Peter E. Schriber, Director of Educational Services,
National Evaluation Systems, Inc., Amherst, Mass., May 15, 1974.
2
Ibid.
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Many other studies and programs have used concepts inherent in
the CAM system such as formative evaluation, item sampling, specifi-
cation of objectives, and computer-assisted instruction.
Research Site
The research was conducted at Keene State College, Keene, New
Hampshire, a city of 20,000 located in the southwestern part of the
state. Keene State College is one of two state colleges in the Uni-
versity of New Hampshire System with an enrollment of approximately
2300 full time students and 600 evening division and continuing edu-
cation division students. The history of the College shows that
Keene Normal School was incorporated in 1909 and was renamed Keene
Teachers College in 1939. The College's curricula centered on
teacher preparation until 1963 when the institution became Keene
State College, a division of the University of New Hampshire System.
At that time the College further developed curricula in the liberal
arts and sciences, as well as two-year technical programs.
The facilities of the College include seven classroom buildings,
a library, art gallery, student union, education building, dining
commons, administration building, and President's house. Five major
residence halls accommodate 1100 undergraduate and graduate students,
and the College is in the process of constructing seven new "mini-
dormitories" with a capacity of 40 students each. The College also has
a 58-unit apartment complex for married students. In addition the
College operates an elementary school in cooperation with the city of
Keene
.
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Residents of the state with a C average in high school are gener-
ally granted admission to the College. Preference is given to in-state
applicants. The College may accept up to twenty-five percent of its
undergraduate enrollment from out of state, and competition for these
positions is rigorous, resulting in more stringent admissions require-
ments for out-of-state applicants. Tuition per year for an in-state
student is $617 and for an out of state student is $1450. Room and
board total approximately $1080 per year.
Degree programs available include: the Associate of Science
degree in the two-year technical education program, the Bachelor of
Arts in ten majors for liberal arts students, the Bachelor of Science
in Education degree in elementary, secondary, and special education.
The Bachelor of Science degree is awarded in six major areas. The
two-year technical program has specializations in drafting and design,
industrial electronics, and machine processes. There is also a Master
of Education degree program with an enrollment of about sixty candi-
dates .
Alternatives to the typical patterns of study include the individ-
ualized major in which the student is free to create his own inter-
disciplinary major, independent study, and contract coursework options.
There are about 135 full time and 20 part time faculty of whom
about half hold the doctorate, and most of the others at least a mas-
ter's degree. In addition, there are about six graduate teaching as-
sistants .
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Rationale for Site Selection
While a number of the Student Personnel Division at Keene State
College, the researcher developed an interest in curriculum evaluation
and alternative evaluation systems. His initial inquiry into this
area was supported by the faculty of the Department of Education, and
subsequently the researcher was appointed lecturer in the Department.
He currently teaches four sections of the Introduction to Teaching
component of the teacher preparation program. This component, which
provides the research population for this study, lends itself in de-
sign to the considerations for optimal use of Comprehensive Achieve-
ment Monitoring.
In addition, the researcher has seen many of the basic problems
involved in the evaluation of achievement by norm-referenced criteria
of large numbers of students as is currently the practice in this
course. Since he was aware of the general student dissatisfaction
with this application to evaluating student performance in this com-
ponent of the teacher preparation program, it was his desire to deal
with this and other problem areas. He reasoned, therefore, that an
alternative form of student evaluation might prove one means of a-
chieving some solutions to these concerns.
It was on the basis of the above reasons that the researcher
adopted the use of Comprehensive Achievement Monitoring for examina-
tion, and upon which the hypotheses were generated for this study.
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Hypotheses
The hypotheses for this study were not stated in null form,
since the researcher was concerned with one-way analyses of the
differences between means of groups. He selected one-way analyses
because he had reason to believe that the hypotheses would, in fact,
be true and wished to ascertain significance in one direction, that
is, to determine the extent to which they were true.
Hypothesis 1 :
Experimental subjects will score significantly higher on the
mid-term objective examination than will the control subjects .
Hypothesis 2 :
Experimental subjects will score significantly higher on the
final objective examination than will the control subjects .
Hypothesis 3 :
Experimental subjects will score significantly higher on the
final CAM test forms than will the control subjects when
administered the same final test forms .
Hypothesis 4 ;
Experimental subjects will score significantly higher on an
additional CAM test administration given during the second
semester than will the control subjects when administered the
same test forms .
The Course : Introduction to Teaching
The course structure which served as the study area for the
subjects involved in the research is a component of the teacher
preparation program at Keene State College—Introduction to Teaching.
The researcher teaches four of the twenty sections of the course, with
20 students in each section. This course is taken typically by pro-
spective education majors during the sophomore year. It is a
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two-semester course. However, in order to achieve closure on one en-
tire unit with the opportunity to study retention, this research deals
with the first semester of the course only. This is usually the first
education course taken by students and serves as an overview of sever-
al content areas with which they will be faced in subsequent courses.
Introduction to Teaching includes:
An overview of the historical development of education and an
understanding of current issues and problems in education.
Identification of selected principles of educational psychology
to the teaching-learning process, and directed observation/
participation experiences as well as real and/or simulated
teaching experiences .
^
CAM was designed to measure achievement on objectives in the cog-
nitive domain. While objectives could have been formulated for the
affective and psychomotor domains, the researcher decided to confine
the scope of the study to the cognitive domain since a more objective
study could be done than if an attempt were made to include the other
domains.
The statement of objectives for the first semester was derived
by the researcher from a course-wide syllabus and was given to all
experimental and control subjects.
Objectives for the Cognitive Course Content Areas
Introduction to Teaching, Fall 1973
General Statement of Objectives
By the end of the first semester of the Introduction to
Teaching course the student will be able to demonstrate compe-
tency in cognitive course content areas by selecting the
correct
answers to written examination questions, with seventy-five
per-
cent accuracy, which correspond to the following sub-objectives:
^Keene State College Catalog, p.86.
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CONTENT AREA 0100 Group Dynamics
0101 Basic concepts of group processes in the
classroom (the class as a group, group dynam-
ics theory, group dynamics theory in the
classroom)
.
0102
0103
0104
0105
0106
0107
0108
Group leadership theory
Attraction as a function of groups
Understanding norms as they apply to groups
Communication in groups
Cohesiveness in groups
Developmental stages of groups
Organizational characteristics of groups
CONTENT AREA 0200 Carl Rogers
0201
0202
0203
Rogers’ theory of learning
Rogers’ theory of facilitation
Rogers’ concepts of freedom and commitment
CONTENT AREA 0300 Instructional Processes
0301
0302
0303
0304
0305
0306
0307
0308
Formulating and writing behavioral objectives
Objectives and relation to taxonomies
Goal-referenced instructional models
Gagne’s model of learning
Clayton's model of instructional processes
Classroom management
Flanders' interaction analysis
Classroom transactions (lecturing, stimulus
variation, questioning)
Each section of the course met three hours per week during the
semester. The only difference between approaches used in any section
was that the two experimental sections were administered a CAM moni-
tor (test form) every two weeks.
Subjects
The subjects in this study were not representative of the student
body at Keene State College since all of the subjects were considering
a major in education. However, the sample can be considered to be
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representative of the prospective education majors in that there is an
approximation of randomness since the subjects in this study were
selected on the basis of the course section for which they registered.
This was done by four hundred students selecting one of twenty sec-
tions of the Introduction to Teaching course. Students selecting
the researcher's sections did not know in advance who the course
instructor would be, nor did they know that the experiment would take
place. The researcher assumes a random sample was gathered and that
a normal distribution exists. To do a preliminary check on the
assumption that there was no difference between groups a check of
normalcy was conducted in terms of previous academic achievement as
reflected by cumulative grade point average (GPA) . As is shown in
Table 10 of Chapter IV there was no significant difference between
experimental and control groups on the basis of GPA. Subjects were
nearly all sophomores, aged nineteen.
There was a disproportionate balance of females in the sample.
This is to be expected, however, since the ratio of females to males
in the Department of Education is high. Table I indicates the dis-
tribution of subjects.
This distribution shows that there is a significant difference
between experimental and control groups in terms of sex. The experi-
mental group had significantly more females than the control group.
Table 2 displays this difference.
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TABLE 1 — Experimental and Control Subjects by Sex
Sex Experimental Experimental Control Control Totals
Group
N
1
%
Group
N
2
%
Group 1
N %
Group 2
N % N %
Male 2 10.5 2 10.0 8 40.0 6 31.6 18 23.3
Female 17 89.5 18 90.0 12 60.0 13 68.4 60 76.7
TOTAL 19 100% 20 100% 20 100% 19 100% 78 100%
TABLE 2 — Significance of Difference
Subjects by Sex.
Between Experimental and Control
Group N X S.E.
Pooled Varience Estimate
d.f. t .05 level
Experimental 39 1.89 0.049
76 2.78 1.65
Control 39 1.64 0.078
P < .025
There was no significant difference between groups in terms of
their residency: in-state or out-of-state. This was of particular
concern to the researcher since, generally speaking, out-of-state
students are required to have higher Scholastic Aptitude Test
(SAT)
scores than residents of New Hampshire. Table 3 indicates
these
results
.
TABLE 3 Significance of Difference Between Experimental and Control
Subjects by Residency
Group N X S.E.
Pooled
d.f.
Varience
t
Estimate
.05 level
Experimental 39 1.41 0.080
76 1.19 1.65
Control 39 1.28 0.456
P > .05
The subjects who registered for one of four sections taught by
the researcher became either experimental or control subjects. This
was determined by the researcher arbitrarily selecting two groups
to be the experimental groups and the other two to be the control
groups. The two experimental groups were treated as one group of
subjects and the two control groups were treated as one group for
analysis of differences between means.
The Instrument
Comprehensive Achievement Monitoring was developed at Stanford
University in 1967 with the aid of a grant from the Charles F. Ketter-
ing Foundation to Dwight W. Allen, formerly of Stanford University
and
presently Dean of the School of Education at the University of
Massachusetts in Amherst. William P. Gorth is the current Director
of
the National Center for Project CAM at the Center for Educational
Research, School of Education, University of Massachusetts.
The
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original purpose of the development of CAM was to provide "(1) an
efficient means for measuring learning, and (2) an effective feedback
of results to students, teachers, and school administrators."^
CAM is a longitudinal criterion-referenced evaluation system
which can be applied to a course which is organized into specific
behavioral objectives. It tests achievement on every course objective
at frequent intervals providing the teacher with various data: a pre-
test on all objectives not yet taught, a post-test on all objectives
just taught, and a measure of retention of achievement on objectives
taught earlier.
The instrument consists of a series of parallel test forms each
of which contains one test item per course objective. During the
instructional sequence each subject is administered a series of test
forms made up from a bank of test items. The test forms are con-
structed so that each contains only one of the test items per objec-
tive and no two test forms contain the same test item. This ensures
that each student will receive a different test form at each test
administration and that the items on each of those forms will be new
to that student.
The basis of this evaluation method is that each item in the
course or instructional bank is stated in terms of a behavioral ob-
jective. This specificity of objectives allows the individual
^"Comprehensive Achievement Monitoring: The National Center At
UMass.," CAM Newsletter , v.1972, no. 6, (Amherst, Massachusetts:
School of Education, April 1972), p.l.
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teacher to construct the test items and test forms necessary to col-
lect data relevant to his particular course. As stated above, in
this study only the course objectives which are in the cognitive do-
main were studied.
Two of the major components of the CAM system are:
Test item
Each test item corresponds directly to a stated objective of the
course. It is usually an objective-type question such as multiple
choice or true/false. The total number of test items per objective
equals the number of test administrations to be given in this study,
nine.
Test form
Test forms or "monitors" are the collection of test items (one
per objective) to be administered. In this study there were nineteen
objectives, hence nineteen questions per test form (one per objective).
It was decided to administer CAM every other week during the semester,
so the total number of test forms was nine, none of which contained
the same specific test item. During the study each experimental sub-
ject took a different test form at each test administration.
Reliability and Validity of Test Items and Test Forms
The construction of question items for use in the CAM experiment
was done in accordance with guidelines of development of behavioral
objectives and question construction, based on the researcher’s de-
fining the course in terms of behavioral objectives. In modifying
the CAM evaluation system for this study the researcher wrote course
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objectives in the cognitive domain using the course texts as guide-
lines. He then consulted two senior faculty members who also teach
sections of Introduction to Teaching who assisted him in rewording the
objectives and who agreed on the selection of objectives as repre-
senting the course material in the cognitive domain.
For each behavioral objective the researcher then wrote nine
test items (questions) to be used in the construction of test forms.
He again consulted the two senior faculty members who substantiated
some of the items, rewrote others, and inserted new items altogether.
Any test items on which the researcher and the two senior faculty
members agreed in terms of content and style was considered to be a
valid test of content.
Test Form Construction
Using a table of random numbers, the researcher compiled the test
items, one per objective, into nine test forms. Seven of these test
forms were used in the CAM experiment during the semester and the two
remaining forms were used for the final CAM administration and the test
for retention the following semester. A sample of a typical test form
is included in Appendix A.
Although these groupings were done entirely at random, selecting
one item per objective question-bank (nine objectives per objective
bank) a further test was done to determine whether the complete
test
forms were, in fact, of equal difficulty. This was
done by selecting
who consistently scored at least of the mean orthe twenty subjects
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higher on CAM test administrations and examining the test forms used
and the percentage of achievement attained using a particular test
form. With further use of the CAM system it will be possible to do
item analyses to determine more precisely the reliability of the test
items and test forms. The results indicate that the level of achieve-
ment by individuals who consistently (at least four of seven times)
scored at the mean or higher on the CAM test forms was consonant a-
cross all test forms but one.
TABLE 4 — Consistency of Performance on Test Forms
Form 1 Form 2 Form 3 Form 4 Form 5 Form 6 Form 7
% of
Achievement 84
Per Test Form
83 90 72 20 93 100
As Table 4 indicates, high achievers using Form 5 scored at the mean
or higher on any test administration only 20 percent of the time.
Administration of the Instrument
CAM test administrations can occur either at the completion of
a particular instructional unit or at regular, frequent intervals.
For this study it was decided to administer CAM every other week for
ease of administration and to provide continuous, on-going feedback
to subjects throughout the course rather than dividing the course into
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instructional units. It was given every Friday at the end of the
class period and required five to ten minutes of student time for
completion. The researcher punched the data onto computer cards and
took them to the University of Massachusetts computing center for
analysis. The results of the test administrations were returned to
the subjects in class the following Monday. The results of the first
two administrations were returned two days late because of some dif-
ficulty with the analysis system at the computing center.
The results of the administration were in three forms: individual
test results; collective test results per group; and collective test
results per objective content area. The researcher reported back to
the students and gave each student a computer print-out of his results
for that test administration. He also kept a copy for his files. He
then spent ten to fifteen minutes of the Monday class period in dis-
cussing these results with the students. He showed students how to
interpret their results and indicated general group trends.
It was stressed to the students that in their interpretation of
the results they were comparing their own performance to the objectives
stated, not to the group or to each other. Since the test items missed
corresponded to specific course objectives, the students were encour-
aged to re-study that entire content area and not focus on the specific
test item. The test items are representative of the content area only
and in and of themselves do not signify competence or achievement.
Subjects were asked to consider which content areas they did not answer
correctly and then to determine which of those areas had been taught
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and which had not, and to consider the suggestion that content areas
missed which had been taught should be re-studied immediately.
Data Analysis and Reporting
As stated in the Training Manual, CAM provides both the student
and the instructor with various data.^
For the Student:
a. total score on that and all previous administrations
b. a right-wrong indicator for each test item which corresponds
to a specific objective
c. pre-test information on objectives not yet taught; immediate
post-test information on objectives just taught; retention
level information on objectives taught earlier
d. average scores across all tests
For the Group:
a. percent answered correctly out of all items across all
monitors for each objective
b. trend data for total scores and for each objective
c. all pre-test information on objectives not yet taught; post-
test information on objectives just taught; retention levels
on objectives taught earlier.
For the Instructor:
a. data can be used for curricular decision-making, sequencing
of objectives, re-teaching, determining period of time to
be spent on objectives
b. information on quality of instruction
These data are intended to provide information on student achievement
and information for decision-making.
5por a further discussion of the CAM system the reader is
directed to: W.P.Gorth and P.Schriber, Training Manual for Comprehen-
sive Achievement Monitoring , draft copy, (Amherst, Massachusetts.
School of Education, June 1970).
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Scoring and Analysis of Test Forms
The computer services used to score CAM tests and to give
printouts concerning student achievement and other data were set up
at the University of Massachusetts computing center with assistance
of a graduate student at the School of Education, University of
Massachusetts. He assisted the researcher in utilizing the CAM 3
analysis system which produces the analyses typical to a CAM evalu-
ation system. Table 5 is an example of a student report.
TABLE 5 — FACSIMILE OF CAM STUDENT REPORT
(student name)
LABREQUE DENISE
(student
number)
' 7
(Section)
SECTN 1
(Instructor)
STEVE SMITH
TEST ADM 5 - 11/12/73 (test form) FORM 6
PERCENTAGE CORRECT ON ALL ITEMS l c 78— (percent correct)
OBJ
101
102 +
103 +
A„INS
+1
104
105
106 +
107 +
108 -
201 +
202 +
203 +1
301
302
303
304
305
306
307
308
0
(Retention
items)
-(Items Taught)
.(Post-Test items)
(Pre-Test items)
TEST PCT COR PCT COR
ADM TOTAL YES10 0
2 0 0
3 0 0
4 0 0
5 78 0
(Right/Wrong indicator
+ = Right, - = Wrong)
CUM AVG 78 0
64
Interpretation of S tudent Report
The report shows that the student’s name is Denise LaBreque,
her student number is 7, she is in section 1, and her course instruc-
tor is Steve Smith. This was test administration 5, taken on October
1973, and test form 6 was used. On this administration she re-
ceived a score of 78 percent correct on her answers to test items.
Her cumulative average at this point is 65 percent, although the
printout indicates it is 78 percent. This is due to difficulty in
using the CAM 3 system at the University of Massachusetts which did
not properly update test scores. The right/wrong indicator shows the
student which content areas she had right and which ones she had wrong.
When this test was administered the first fourteen objective con-
tent areas had been taught. The student missed three of these areas
on her test form. Ideally she would spend time reviewing those con-
tent areas in addition to preparing for the next areas being taught.
The instructor can compile data regarding this student to see if on
subsequent test forms she answers those items correctly or is she
consistently misses them. He can then work with this and other stu-
dents who miss any areas consistently.
Interpretation of Group Reports
In addition the researcher made curricular decisions based on
other CAM results. Tables 6 and 7 are examples of group reports which
were used in these decisions. Based on group trends, some objectives
were re-sequenced and taught earlier to reflect students previously
acquired competence in these areas. Some were retaught according to
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group trends showing that large numbers of students missed the same
content area. Other content areas were restructured such that less
time was spent on them and some were given more time than originally
planned.
Table 6 indicates, by test administration, the percentage of
the questions pertaining to the eight test items (objectives) of
Group Dynamics which were answered correctly, the percentage of the
objectives in the Carl Rogers category which were answered correctly,
and the percentage of the test items relating to the objectives which
comprise the Instructional Processes catagory which were answered
correctly.
Also decisions were made concerning individual students. Those
who showed competency on objectives not yet taught and did so consis-
tently were excused, if they desired, from certain days of class time
during which those areas were being taught. Other strategies included
allowing some students to contract for sections of the course and to
do additional work in specified areas. For example, several students
who were familiar with Carl Rogers' material and demonstrated this on
CAM test administrations were given additional Rogers' articles for
study. Others did book reviews or wrote short papers in addition to
being responsible for the assigned material.
COMPREHENSIVE
ACHIEVEMENT
MONITORING
-
GROUP
SUMMARY
REPORT
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TABLE 7 - FACSIMILE OF CAM - TEACHER SUMMARY REPORT
COMPREHENSIVE achievement monitoring - TEACHER SUMMARY REPORT
INTRODUCTION TO TEACHING SECTION 1 TEACHER 1 Steve Smith
Number Name 1 2 3 4 5
1 Anderson, Ginny 63 57 84 47 68
2 Burgess, Avis 21 68 57 57 68
3 Carter, Robert 31 0 0 0 36
4 Eno, Linda 0 52 0 68 63
5 Holland, Cathy 42 47 52 47 57
6 Hohnson, Wendy 31 57 63 78 63
7 LaBreque, Denise 0 63 63 57 78
8 MacKenzie, Jennifer 52 47 52 73 52
9 Nilsen, Linda 68 63 78 21 73
10 Page, Tom 42 47 0 0 0
11 Paskus, Stephanie 63 63 57 63 0
12 Roemer, Susan 68 42 63 52 73
13 Rothenheber, Linda 31 78 0 0 42
14 Simpson, Rebecca 47 73 42 68 47
15 Smernoff, Judy 57 47 68 52 52
16 Spaulding, Janis 36 57 57 31 73
17 Sponzo, Rosanne 52 73 63 73 78
18 St. John, Joyce 42 0 52 68 63
End of Semester Attltudinal Questionnaire
A paper and pencil format questionnaire was developed for the
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purpose of obtaining other information which might help explain the
hypotheses results and to ascertain the attitudes which CAM users
had toward the CAM evaluation system. The researcher developed the
questionnaire and asked a member of his doctoral committee to review
it and offer suggestions for improvement. He incorporated the
recommendations into the final form of the instrument.
Of the forty questions asked, five were of particular interest
to the researcher in terms of the attitudes of all experimental and
control subjects toward the instructor and the course itself. These
were:
1. During the semester how often did you talk with the course
instructor outside of class?
2. In general how would you rate your relationship with the
instructor?
3. I work best when on my own in terms of academics.
4. Do you feel satisfied with your work in this course?
5. How many of the modular offerings did you attend?
Six of the questions were directed to the experimental subjects
only. They were designed to determine to what extent subjects used
CAM, to what degree they found it useful, and if they preferred this
type of feedback system to others they had experienced. These ques-
tions were:
1. How often did you use the results of the CAM quizzes
to review
material?
2. If you used CAM scores to review did you find them
helpful?
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3. Do you feel CAM quizzes intruded on your time?
4. Did CAM help you better prepare for the exams?
5. Do you think you did as well as you did on the exams because
of CAM?
6. Would you prefer this type of CAM evaluation to traditional
evaluation (mid-term, final, etc.)?
A complete copy of this questionnaire is included in Appendix B.
This paper and pencil instrument was administered to all experi-
mental and control subjects by the researcher at the time of the
final examination. Subjects were asked to place their names on the
questionnaire so that their answers could be entered on the computer
data cards along with their other individual scores and data which
had been compiled throughout the semester. The researcher assured
the subjects that he would not examine the results himself but would
forward the questionnaire to Mr. Paul Poduska, a colleague at the
University of Massachusetts who would then enter all data on computer
cards for him. Mr. Poduska (formerly of the University of Massachu-
setts, currently Assistant Dean of Students, University of New Hamp-
shire) assisted the researcher in all phases of the research design
and computer work.
An additional CAM test form was administered during the first
week of the second semester to measure retention levels of both ex-
perimental and control subjects. This was done after a six week
Christmas vacation. Since most of the subjects were registered with
the researcher to take the second half of the course during the
second semester it was relatively easy to administer the test form to
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nearly all students who had participated in the study during the
fi^st semester. In each of the experimental and control groups some
students had either not returned to school or for other reasons were
unavailable and could not respond to the test form in the follow-up
study. However, the total number of subjects in experimental and
control groups was equal.
TABLE 8 — Sample of Experimental and Control Subjects in
Retention Study
Group N % of total
Experimental 1 16 26.6
Experimental 2 14 23.4
30 50.0 total experimental subjects
Control 1 17 28.3
Control 2 JL3 21.7
30 50.0 total control subjects
60 100.0 total subjects
The test form was one of the original nine test forms constructed
by the researcher as described previously. None of the experimental
subjects had used this particular test form during the study. Both
forms were distributed randomly to subjects in all four course sections
and returned to the researcher who then punched the results
on data
cards and entered them into the students' files for
analysis.
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Computer Programs for Data Analysis
All computer programs used in the analyses of data are available
in the Statistical Package for the Social Sciences (SPSS) at the
University of Massachusetts computing center (Nie, et al, 1970).
Means were determined using the Codebook option and the differences
between means were computed using the t-test statistic. Programs
used in the generation of data on CAM administrations involved the
CAM 3 data system.
CHAPTER IV
RESULTS
The analyses of the data in this study were based on an examin-
ation of the differences between means of variables existent in ex-
perimental and control groups. The hypotheses were tested using the
t-test statistic to determine significant differences between the
experimental and control groups. The hypotheses were not stated in
null form, so the t-tests were one-way analyses. The first hypothesis
was that the experimental group would score significantly higher than
the control group on the objective mid-term course examination. The
second hypothesis was that the experimental group would score signifi-
cantly higher on the objective final course examination than the con-
trol group. The third hypothesis was that the experimental group
would score significantly higher on a common final CAM measurement,
and the fourth hypothesis was that experimental subjects would score
significantly higher than control subjects on a test for retention of
material administered during the second semester. Significance was
determined on the basis of one-tailed tests of differences between
means where the alpha error was set at .05.
Organization of the Data
The data were arranged in three sections:
1. Analysis of results for hypothesis testing which
included
data from two objective course examinations and two CAM test
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administrations
.
2
'
-foalysis of other results which included attitudinal data from
responses to objective questions from a paper and pencil questionnaire.
Anatysis of atti tudes of CAM users which included data from
objective questions from a paper and pencil questionnaire.
The sample consisted of seventy-eight of approximately four hun-
dred students enrolled in the Introduction to Teaching component of
the teacher preparation program at Keene State College. Of these,
twenty-three percent were male and seventy-seven percent were female.
Sixty-five percent were residents of New Hampshire and thirty-four
percent were from out-of-state. All were considering a career in edu-
cation and most were sophomores aged nineteen at the time of the ex-
periment .
The seventy-eight subjects were divided into four groups, two ex-
perimental and two control groups. In the analyses, the two experi-
mental and two control groups were combined and treated as one experi-
mental and one control group. Table 9 displays the sample population.
Control For Prior Academic Achievement as Measured
By Grade Point Average
One variable which was controlled for was that of difference
between experimental and control groups on the basis of academic per-
formance levels as indicated by cumulative grade point average (GPA)
.
Visually plotted data showed no apparent deviations from normalcy.
Table 10 indicates that there exists no statistically significant dif-
ferences between the two groups and it is assumed that, based on
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Pri°r academic achievement, the groups were equal.
TABLE 9 — Experimental and Control Subjects
Group N % of total
Experimental 1 19 24.4
Experimental 2 20 25.6
39 50. total experimental subjects
Control 1 20 25.6
Control 2 19 24.4
39 50. total control subjects
78 100 total subjects
Table 10 shows that the mean GPA for experimental subjects was
2.96 and the mean for control subjects was 2.81. The standard error
for the experimental group was 1.102 and for the control group was
0.881. There were 76 degrees of freedom. The t-value was computed
at 1.09 and since a 1.65 level was needed to indicate any significant
difference, it was determined that there is no significant difference
between means and that prior academic achievement as reflected by GPA
is not a factor in any differences found on other variables.
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TABLE 10 — Control for Prior Academic Achievement
As Measured by Grade Point Average
Group N X S.E.
Pooled Variance Estimate
d.f. t. .05 level
Experimental 39 2.96 1.102
76 1.09 1.65
Control 39 2.81 0.811
P > 0.1
Hypothesis Testing
This study was designed to determine differences between groups
of students according to achievement on common examinations when one
group had been administered Comprehensive Achievement Monitoring.
Four hypotheses were generated to test for significant differences
between mean scores on mid-term examination, final examination, CAM
final administration and a CAM test for retention.
Hypothesis 1
Experimental subjects will score significantly higher—on
—
the
mid-term objective examination than will the control subjects .
The data for this hypothesis were arranged inversely so that a
low score signifies a high letter grade on the examination.
This
arrangement was true for other variables unless otherwise noted.
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An examination of Table 11 indicates that experimental subjects
had a mean of 4.00 on the mid-term examination, about a B minus aver-
age, while control subjects had a mean of 4.28, about a C plus aver-
age, on the same examination. The standard error for the experimen-
tal group was 0.198 and the standard error for the control group was
0.204. There were 76 degrees of freedom and the t-value derived was
.99. Table 4.3 shows that for this difference to be significant at
the .05 level the t-score would have to be 1.65. Since this was not
achieved Hypothesis 1 was rejected.
TABLE 11 — Hypothesis Testing 1: Difference Between Experimental
And Control Subjects on Mid-Term Examination
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 39 4.00 0.198
76 .99 1.65
Control 39 4.28 0.204
P ^ 0.1
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Hypothesis 2
Experimental subjects will score significantly higher on the
.final object ive examination than will the control subjects
.
An examination of Table 12 reveals that the experimental group
had a mean score of 3.79, about a B minus, on the final examination
and the control group had a mean score of 4.56, about a C, on the
same examination. The standard error for experimental subjects was
0.252 and the standard error for control subjects was 0.232. There
were 76 degrees of freedom. The t-value derived is 2.25. Since the
value to be achieved at the .05 level to indicate a significant dif-
ference is 1.65, hypothesis 1.2 was found to be statistically signifi-
cant and was accepted.
TABLE 12 — Hypothesis Testing 2: Difference Between Experimental
And Control Subjects on Final Examination
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 39 3.79 0.252
76 2.25 1.65
Control 39 4.56 0.232
P < .025
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Hypothesis 3 :
-
Efferimental subjects wil l score signif leantly higher on the final
CAM test forms than wil l the control subjects when administered
the same final test forms
.
An examination of Table 13 indicates that the experimental group
had a mean of 62.58 on the final CAM test and the control group had a
mean of 63.76. These data were not arranged inversely and the figures
shown represent real numbers. The standard error for the experimental
group was 2.637 and the standard error for the control group was
2.233. There were 76 degrees of freedom. The t-value of .34 is not
statistically significant since at the .05 level a 1.65 would have to
be achieved to indicate a significant difference of means. Since this
was not achieved, hypothesis 3 was rejected.
TABLE 13 — Hypothesis Testing 3: Difference Between Experimental And
Control Subjects on Final CAM Administration
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 39 62.58 2.637
76 -.34 1.65
Control 39 63.76 2.233
P > 0.1
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Hypothesis 4 :
Experimental subjects will score significantly higher on an
additional CAM test administration Riven during the second
semester than will the control subjects when administered the
same test forms .
Table 14 shows that the experimental group had a mean of 61.36
on the CAM retention test and the control group had a mean 55.80.
There were 76 degrees of freedom. The t-value was .35 and since a
level of 1.65 would have to be achieved to show a significant dif-
ference, hypothesis 4 was rejected.
TABLE 14 — Hypothesis Testing 4: Difference Between Experimental And
Control Subjects on CAM retention Administration
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 30 61.36 2.682
58 .35 1.65
Control 30 55.80 2.931
0.1
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Other Results
Analysis of responses to other variables on the final question-
naire were of concern to the researcher in his effort to interpret
the results of the hypotheses. These results were broken down into
two groups. The first dealt with all respondents and their percep-
tions concerning their relationships with the researcher, their de-
sire to work on their own, satisfaction with work in the course,
attendance at extra help modular sessions, achievement on an essay
examination, predicted final course grade, and actual final course
grade.
The second set was directed to the experimental subjects only.
These questions asked for perceptions concerning CAM itself and dealt
with the frequency with which respondents used the results of CAM to
study, the degree of helpfulness of CAM in preparing for examinations,
the question of whether or not CAM intruded on their time in class,
and the determination of whether or not CAM was useful in better pre-
paring for the examinations, and if subjects preferred CAM to other
forms of achievement assessment.
Analysis of Other Results
1. The question was asked, "During the semester how often did you
talk with the course instructor outside of class?" Analysis of respon-
ses to this variable reveals that there was no difference between ex-
permental and control groups in terms of frequency of talking with
the researcher outside of class. Overall, thirty percent saw him fre-
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quently (five or more times), forty-six percent talked with him often
(2-4 times), and twenty percent talked with him rarely (one time). No
subjects reported never talking with him outside of class. Table 15
indicates these results.
TABLE 15 — Subjects' Frequency of Talking to Instructor
Outside of Class
Experimental Experimental Control Control Total
Frequency Group 1 Group 2 Group 1 Group 2
°A N % N % N % N % . N
Frequently 42 . 1%
(5 or more)
8 25.0% 5 40.0% 8 26.3% 5 33.3% 26
Often
(2-4 times)
47.4% 9 40.0% 8 40.0% 8 57.9% 11 46.2% 36
Rarely
(1 time)
10.5% 2 35.0% 7 20.0% 4 15.8% 3 20.5% 16
Never 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0
Total 100% 19 100% 20 100% 20 100% 19 100% 78
Although there were no differences between experimental and
control subjects on this variable, there was a significant difference
between the two experimental groups. Experimental group One reported
a much greater frequency in talking with the instructor outside of
class than did experimental Group Two.
82
The level of significance of the differences in this relationship
is displayed in Table 16. Since a t—value of 1.77 was achieved and
only a level of 1.65 was necessary to show significance, it was deter-
mined that the difference between experimental groups was significant.
TABLE 16 —Significance of Difference Between Experimental Group One
And Experimental Group Two in Frequency of Talking to
Instructor Outside of Class
Group N X S.E.
Pooled
d.f.
Variance
t
Estimate
.05 level
Experimental 1 19 1.68 0.154
37 1.77 1.68
Experimental 2 20 2.10 0.176
P< .05
2. The question was asked, "In general, how would you rate your
relationship with the instructor?" Overall, the experimental subjects
reported their relationship with the instructor to be significantly
higher than did the control subjects. There were no differences be-
tween experimental groups, nor between control groups. Table 17
indi-
cates the overall responses to this question and Table 18
indicates
the degree of significant differences between experimental
and control
subjects.
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TABLE 17 — Subjects’ Rating of Their Relationship With the Instructor
Rating Experimental
Group 1
%
Experimental
Group 2
N % N
Control
Group 1
% N
Control
Group 2
% N
Total
% N
Very
Satisfactory 78.9% 15 70.0% 14 60.0% 12 47.4% 9 62.5% 50
About Right 21.1% 4 25.0% 5 40. 0% 8 47.4% 9 32.5% 26
Leaves
Something to
be desired
0.0% 0 5.0% 1 0.0% 0 0.0% 0 0.0% 1
Completely
unsatisfactory 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0
Cannot say 0.0% 0 0.0% 0 0.0% 0 5.3% 1 1.3% 1
TABLE 18 — Significance of Difference Between Experimental And
Control Subjects’ Rating of Relationship with Instructor
Pooled Variance Estimate
Group N X S.E. d.f. t .03 level
Experimental 39 1.28 0.082
76 1.76 1.65
Control 39 1.53 0.121
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3. The question was asked, "Do you work better when on your own
in terms of academics?" Response to this item reveals that fifty per-
cent of the subjects preferred to be on their own and fifty percent
reported that they did not. About half of the sample, then, indicated
that they prefer to be left responsible for their own academic work
then to be given too much direction by the instructor. On this item
there was no significant difference between experimental and control
groups. There was, however, a significant difference between the two
experimental groups.
Sixty-three percent of experimental Group One reported that they
preferred to be on their own while only thirty percent of experimental
Group Two indicated the same preference. This difference is statis-
tically significant at .05 level as indicated in Table 19 where it is
shown that a t-value of 2.14 is achieved.
TABLE 19 — Significance of Difference Between Experimental Group One
And Experimental Group Two for Preference to Working On
Own in Academics
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 1 19 1.36 0.114
37 2.14 1.68
Experimental 2 20 1.70 0.105
P< .025
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4 * The
<luestion was asked, "Do you feel satisfied with your work
in this course for the semester?" Overall seventy-four percent an-
swered "yes" and twenty-six percent answered "no" to this question.
It is important to note, however, that there was a significant differ-
ence between experimental and control groups on this variable. Experi-
mental subjects indicated that they were significantly more satisfied
with their work than did control subjects. A comparison of results on
this variable shows that a t-value of 2.11 was achieved where a value
of only 1.65 was necessary to indicate a significant difference.
Table 20 displays these results.
TABLE 20 — Significance of Difference Between Experimental And
Control Subjects On Work Satisfaction Level
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 39 1.15 0.05
76 2.11 1.65
Control 39 1.35 0.07
P< .025
In addition subjects in experimental Group Two reported with
statistical significance that they were more satisfied with their
works during the semester than did subjects in experimental Group One.
Table 21 displays these results.
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TABLE 21 Significance of Difference Between Experimental Group One
And Experimental Group Two on Work Satisfaction Level
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 1 19 1.263 0.104
37 1.88 1.68
Experimental 2 20 1.050 0.050
P < .05
5. The question was asked, "how many modular offerings did you
attend?" These modular offerings were special needs and help sessions
determined by student achievement on CAM. Overall, subjects indicated
that nineteen percent attended at least three, fourteen percent at-
tended two, twenty-six percent attended one and forty percent attended
none. In this analysis there was no significant difference between
experimental and control groups. This can be partially explained by
examining the differences in attendance between the two experimental
groups. Subjects in experimental Group One attended many more sessions
than subjects in experimental Group Two. Also, more control subjects
reported that they attended at least three modules than did subjects
in experimental Group Two. Table 22 shows that forty-seven
percent of
the subjects in experimental Group One attended at least three modular
offerings while only five percent of the subjects in experimental Group
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Two attended that many. By contrast, eleven percent of subjects in
control Group One and fifteen percent of subjects in control Group
Two attended at least three sessions. Sixty-five percent of the sub-
jects in experimental Group Two did not attend any sessions compared
to only ten percent of the subjects in experimental Group One.
TABLE 22 — Subjects' Attendance of Modular Offerings
Modules Experimental Experimental Control Control
Attended Group 1 Group 2 Group 1 Group 2
A N%N% n% n % N
At least three 47.4% 9 5.0% 1 10.0% 2 15.8% 3 18.8% 15
Two 15.8% 3 5.0% 1 25.0% 5 10.5% 2 13.8% 11
One 26.3% 5 15.0% 5 25.0% 5 26.3% 5 25.0% 20
None 10.5% 2 65.0% 13 30.0% 6 47.4% 9 37.5% 30
Missing 10.0% 2 5.0% 4
Total 100% 19 100% 20 100% 20 100% 19 100% 80
There was an important and statistically significant difference
between experimental Group One and experimental Group Two in terms of
the number of modular offerings which subjects attended. Sixty-three
percent of the subjects in experimental Group One attended two or more
modules while only ten percent of the subjects in experimental Group
Two attended at least two. Table 23 indicates that the difference of
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means on this variable yielded a t-value of 4.81.
TABLE 23 Significance of Difference Between Experimental Group One
And Experimental Group Two On Attendance of Modular
Of ferings
Group N X S.E.
Pooled Variance
d.f . t
Estimate
.05 level
Experimental 1 19 2.00 0.25
37 4.81 1.68
Experimental 2 20 3.50 0.18
P< .0005
6. An additional area of significance was discovered in relation
to evaluation by examination. The subjects answered an essay examin-
ation which included three of the nineteen course objectives selected
for this study: Rogers’ theory of learning, Rogers’ theory of facili-
tation, and Rogers’ concepts of freedom and committment. All examina-
tions were read and graded anonymously . On this examination, experi-
mental subjects scored significantly higher than control subjects.
Table 24 indicates that experimental subjects had a mean of 2.17,
about a B plus, and control subjects had a mean of 3.17, about a C
plus. A t-value of 3.21 was achieved where a value of only 1.65 was
necessary to show a significant difference between means.
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TABLE 24 — Significance of Difference Between Experimental And
Control Subjects on Essay Examination
Group N X S.E.
Pooled Variance
d.f. t
Estimate
. 05 level
Experimental 39 2.17 0.201
76 3.21 1.65
Control 39 3.17 0.238
P< .001
7. To the question, "What grade do you feel you should receive
for the semester?", sixteen percent of all subjects felt they should
receive an A, thirty percent felt they should receive a B plus, forty-
two percent felt they should receive a C plus, and two percent felt
they should receive a C for the course.
However, a major difference was found between experimental and
control subjects on this variable. On the average, experimental
subjects felt they should receive a B plus for the course, and control
subjects felt they should receive a B. The difference between these
expectations reached a t-value of 3.89 showing a significant difference
between the groups. Table 25 indicates these results.
8. The final grades of the experimental and control subjects also
revealed a significant difference. These grades had been determined
by:
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mid-term objective examination
final objective examination
two micro-teaching sessions
one hour essay examination
semester paper
extra credit option
TABLE 25 — Significance of Difference Between Experimental and
Control Subjects on Prediction of Semester Grade Based
on What Subjects Felt They Deserved
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 39 2.10 0.136
76 3.89 1.65
Control 39 2.87 0.1A3
P < .0005
The results indicate that experimental subjects received a much higher
final course grade than control subjects. The mean for the experimen-
tal group was 2. A3, about a B plus, while the mean for the control
group was 3.30, about a B minus. Table 26 indicated these results.
Since the final semester grades were based on factors (micro-
teaching, semester paper, extra credit option) in addition to the
objectives used in the CAM study, the researcher has reservations con-
cerning the usefulness of these results. Final grades may be
skewed
in either direction.
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However, it is interesting to note that experimental subjects
felt they should receive a B plus for the course and, in fact re-
ceived an average of B plus, while control subjects felt they should
receive a B for the course and actually received an average of B minus.
TABLE 26 — Significance of Difference Between Experimental And
Control Subjects on Final Semester Grades Received
Group N X S.E.
Pooled Variance Estimate
d.f. t .05 level
Experimental 39 2.43 0.151
76 4.01 1.65
Control 39 3.30 0.157
.0005
Experimental Group One received a higher final grade than did
subjects in experimental Group Two. Table 27 displays these results.
Experimental Group Two had a mean of 2.75, about a B minus.
Analysis of Attitudes o f CAM Users
These data consisted of responses to six questions on the final
questionnaire designed to ascertain the extent to which subjects used
CAM and found it helpful. (In all of these analyses
there were no
significant differences between the two experimental groups.)
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TABLE 27 — Significance of Difference Between Experimental Group
One and Experimental Group Two on Final Semester
Grades Received
Group N X S.E.
Pooled
d.f
.
Variance
t
Estimate
.05 level
Experimental 1 19 2.10 0.16
37 2.25 1.68
Experimental 2 20 2.75 0.22
P < .025
However, the results of these questions lend to an understanding of
the use to which subjects put CAM.
1. To the question, "How often did you use the results of the CAM
quizzes to review material?" the response ranged from "often" to
"never", but with the mode for all subjects at "occasionally". A
comparison of means of the two groups reveals that a t—value of 1.33
was reached where a value of 1.68 would have had to have been achieved
to indicate any significant differences between the two experimental
groups. Table 28 displays the results of the frequency with which
subjects used CAM.
2. The question was asked, "If you used CAM scores to review did
you find them helpful?" Overall, respondents indicated that
twenty
percent found CAM very helpful, thirty-nine percent found CAM
helpful,
thirty three percent found CAM somewhat helpful, and no respondent
found CAM not helpful.
TABLE 28 Frequency With Which Experimental Subjects Used
CAM Results to Review Material
Frequency Experimental
Group 1
% N
Experimental
Group 2
% N
Often
(5 or more times) 5.3 1 5.0 1
Sometimes
(3-4 times) 47.4 9 20.0 4
Occasionally
(1-2 times) 36.8 7 60.0 12
Never 10.5 2 15.0 3
Total 100% 19 100% 20
There was no significant difference between the two experimental
groups in response to this item. Table 29 indicates the subjects’
responses
.
3. It was a concern of the researcher from the beginning of this
study that some students would find the additional CAM testing to be
an intrusion on their class time. Accordingly, this concern was fol-
lowed up on the final questionnaire. To the question, Do you feel
the CAM quizzes intruded on your time?", five percent said "yes" and
ninety-five percent said "no".
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TABLE 29 — Degree to Which Experimental Subjects Found CAM Results
To Be Helpful in Reviewing Material
Degree of
Helpfulness
Experimental
Group 1
% N
Experimental
Group 2
% N
Very Helpful 21.1 4 25.0 5
Helpful 52.6 10 15.0 3
Somewhat Helpful 15.8 3 40.0 8
Not Helpful 0.0 0 0.0 0
No Response 10.5 2 20.0 4
Total 100% 19 100% 20
The actual time involved on the part of the subjects which was in ad-
dition to their regular class meetings was the fifteen to twenty min-
utes every other week of class time during which the subjects were
asked to take the CAM test administrations and discuss test results.
All other portions of the CAM experiment (attendance of the modular
sessions, use of results for review) were entirely voluntary. In the
analysis of the response to this variable there was no difference
between the experimental groups.
4. In addition to knowing the frequency with which the subjects
used CAM to review material and the degree to which they found CAM to
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be helpful, it was of concern to determine more specifically whether
or not subjects thought CAM helped them better prepare for the mid-
term and final objective examinations. To the question, "Did CAM help
you better prepare for the exams?" eighty-six percent responsed "yes"
and thirteen percent said "no". Again there was no significant dif-
ference between experimental groups.
^ • Although respondents indicated that for the most part they
used CAM, found it helpful to some degree, and reported that CAM
helped them study for the exams, only fifty percent reported that they
felt they did as well as they did on the exams because of CAM.
6. To the question, "Would you prefer this type of CAM evaluation
system to "traditional evaluation" (mid-term, final examination)?"
eighty-four percent said "yes" and fifteen percent said "no". There
was no significant difference between the two experimental groups.
Summary of The Analyses
The analyses of the data resulting from this research effort
support one of the major hypotheses specified. Hypothesis 2 - that ex-
perimental subjects would score significantly higher than control sub-
jects on the final objective course examination - was accepted as sta-
tistically significant. Hypothesis 1 - that experimental subjects would
score significantly higher than control subjects on the mid-term course
examination, hypothesis 3 - that experimental subjects would score sig-
nificantly higher than control subjects on a final CAM test administra-
tion, and hypothesis 4 - that experimental subjects would score
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significantly higher than control subjects on a test for retention of
material, were all rejected due to a lack of statistically significant
difference of means.
A second set of analyses, designed to determine attitudinal dif-
ferences between experimental and control subjects, show that there
is no difference between the experimental and control subjects in terms
of prior achievement as measured by Grade Point Average (GPA)
. In ad-
dition, experimental subjects reported their relationship with the
researcher to be more satisfactory than did the control subjects. Ex-
perimental subjects were also much more satisfied with their work in
the course and reflected higher achievement levels on the hour essay
examination. (Experimental subjects also predicted that they would
have a higher grade for the course than did control subjects and in
fact the actual course grades for the experimental subjects were
significantly higher than those of control subjects). In no case did
control subjects score significantly higher on an examination or other
measure of achievement than did the experimental subjects. Statisti-
cally significant differences were noted between the two experimental
groups. Subjects in Experimental Group One reported that they pre-
ferred to work on their own in terms of academics. They also re-
ported a much higher level of satisfaction with their work in the
course and indicated that they talked with the researcher outside of
class much more frequently than subjects in experimental Group Two.
A major difference between experimental subjects was that sub-
jects in Experimental Group One attended significantly more modular
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sessions than did the subjects in Experimental Group Two. Also, the
final course grades for the subjects in Experimental Group One were
significantly higher than the grades of subjects in Experimental
Group Two.
Another set of questions was designed to determine the respon-
dents’ use of CAM and the degree to which they found it useful. On
each of these variables there was no significant difference between
the two experimental groups. Subjects reported that they used CAM to
review and that they felt CAM helped them better prepare for the exam-
inations. In addition, they did not feel that CAM intruded on their
time and although only fifty percent felt that they did as well as
they did on examinations because of CAM, nearly eighty-five percent
indicated that they would prefer a CAM evaluation system to one which
involves mid-term, essay, and final examinations.
CHAPTER V
DISCUSSION AND CONCLUSIONS
Summary
The purpose of this study was to test the efficacy of Comprehen-
sive Achievement Monitoring within the context of higher education.
The sample for this study consisted of seventy-eight undergraduate
students enrolled in a small state college in New Hampshire. The
sample was drawn from a larger population of four hundred students
enrolled in the course Introduction to Teaching, a component of the
teacher preparation program. The subjects selected a section of the
course, from twenty possible sections, without knowing who the instruc-
tor would be or that the experiment would be conducted. Three types
of data were collected during the first semester of the 1973-74 aca-
demic year: data from the administration of CAM to experimental stu-
dents; data from common course examinations taken by all experimental
and control subjects; and data from a paper and pencil attitudinal
questionnaire administered to all the subjects.
The purpose of the study was tested by the following hypotheses:
Hypothesis 1 : Experimental subjects will score significantly
higher on the mid-term objective examination than will the con-
trol subjects.
Hypothesis 2 : Experimental subjects will score significantly
higher on the final objective examination than will the control
subjects.
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Hypothesis 3 : Experimental subjects will score significantly
higher on the final CAM test forms than will the control sub-
jects when administered the same final test form.
Hypothesis A: Experimental subjects will score significantly
higher on an additional CAM test administration given during
the second semester than will the control subjects when adminis-
tered the same test forms.
The purpose was fulfilled by administering the CAM evaluation
procedure to an experimental group of subjects and comparing the
achievement of that group to the achievement of a control group on
common course examinations k The direct comparisons were made on
Hypothesis 1 by administering a common course mid-term objective exam-
ination to both experimental and control subjects. This examination
was prepared by another faculty member and did not reflect the re-
searcher's possible bias. The distribution of grades, on this and
the final course examination, achieved by four hundred students in
the Introduction to Teaching classes (including the experimental and
control subjects in this study) approached normalcy and the researcher
assumes that the examinations are reliable. As was reported in Chap-
ter IV, there was no significant difference between experimental and
control subjects on this variable and Hypothesis 1 was rejected.
Hypothesis 2 was tested by administering a common course final
objective examination and comparing the results of the experimental
and control subjects. This examination was also prepared by another
faculty member. As was indicated in Chapter IV, the experimental
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subjects scored significantly higher than did the control subjects
and hypothesis 2 was accepted.
Hypothesis 3 was tested by administering a CAM test to both
experimental and control subjects at the conclusion o>f the semester.
Table 13 in Chapter IV indicates that the results did not achieve a
significant difference level and the hypothesis was rejected.
Hypothesis 4 was tested by administering a CAM test for retention
to all experimental and control subjects during the first week of the
second semester after a six-week vacation. The results indicate that
there was no significant difference between experimental and control
subjects and hypothesis 3.0 was rejected.
A secondary purpose of the study was to examine other results
which could help interpret the results of the major hypotheses. These
data were achieved by asking the following questions on a paper and
pencil questionnaire.
During the semester how often did you talk with the
course instructor outside of class?
In general how would you rate your relationship with
the instructor?
I work best when on my own in terms of academics.
Do you feel satisfied with your work in this course?
How many of the modular offerings did you attend?
Other results pertenant to this section were determined by achievement
on an essay examination, subjects’ prediction of what their final
course grade would be, and their actual final course grade.
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In addition, another set of questions was designed to determine
the extent to which experimental subjects used CAM and the usefulness
they found in it. These questions, also on the paper and pencil
questionnaire, were:
How often did you use the results of CAM quizzes to
review material?
If you used CAM scores to review, did you find them
helpful?
Do you feel CAM quizzes intruded on your time?
Did CAM help you better prepare for the exams?
Do you think you did as well as you did on the exams
because of CAM?
Would you prefer this type of CAM evaluation to
traditional evaluation (mid-term, final, etc.)?
The analyses of the data were conducted in the following manner.
The respondents’ scores on examinations and CAM quizzes were collected
and punched onto computer cards. The results of the final question-
naire were collected and sent directly to a colleague at the
University of Massachusetts who compiled the results by individual
subject and punched the information onto computer cards. This was done
because the researcher felt that subjects might be reluctant to respond
to some of the questionnaire items if they felt that the researcher
would be able to associate specific answers with individual respondents.
The results were analyzed through computer services at the
University of Massachusetts computing center and specific programs were
used from the Statistical Package for the Social Sciences (SPSS) to
find frequency counts, cross tabulations, means, standard error, and
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t-values
. A one-way t-test was used to determine differences between
means of experimental and control groups as well as to find differ-
ences between the two experimental groups.
Conclusions
Three sets of conclusions can be drawn from the data: conclusions
based on comparison of achievement of subjects; conclusions based on
attitudes of subjects; and conclusions based on the experimental
subjects' use of CAM.
Comparison of Achievement of Subjects
The results of the differences between experimental and control
subjects on achievement are reported in the summary section of this
chapter and in Chapter IV. The conclusions are that, based on the
data from this study, subjects who were administered the CAM
evaluation procedure do better on a common final course examination.
They also did better than control subjects on course essay examination.
Attitudes of Subjects
This set of analyses show that there is no difference between
experimental and control subjects in terms of prior academic achieve-
ment as determined by Grade Point Average (GPA) . Differences between
the two groups of subjects are that experimental subjects find their
relationship with the researcher to be more satisfactory than do the
control subjects. Also their level of satisfaction with their course
work is much higher than the satisfaction of control subjects. In
addition, experimental subjects predicted a higher course grade than
control subjects and their prediction was more accurate than that of
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control subjects. Experimental subjects actually received a higher
semester grade than control subjects. Experimental subjects talked
with the instructor outside of class more frequently than did control
subjects and were more satisfied with their work in the course.
There were also significant differences between the two experi-
mental groups. Experimental Group One reported that they preferred to
work on their own in terms of academics to a higher degree than did
subjects in experimental Group Two. They also reported that they were
more satisfied with their work during the semester and that they talked
with the instructor outside of class much more frequently than subjects
in experimental Group Two. Subjects in experimental Group One also
attended significantly more modular help sessions than subjects in
experimental Group Two.
Experimental Subjects 1 Use of CAM
There were no significant differences between the two experimental
groups in terms of how the subjects used the CAM results or their
attitudes toward the instrument. Overall, subjects reported that they
used CAM to review course material, found CAM to be helpful in their
review, and felt that CAM helped them better prepare for the examina-
tions. They did not feel that CAM intruded on their time and nearly
eighty-five percent indicated that they would prefer a CAM evaluation
system to one which involves mid-term, essay, and final examinations.
Discussion
The failure of hypothesis 1 that experimental subjects would
score significantly higher on a common mid-term examination
than would
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control subjects may be explained by the fact that experimental sub-
jects had only been administered three CAM tests by the time of the
mid-term. Consequently, they were probably still unfamiliar with the
relative merits of the CAM system and its uses. As the semester pro-
gressed, greater familiarity with the CAM system would seem to have
increased its usefulness, and at the end of the semester the experi-
mental subjects scored significantly higher on the final examination
than the control subjects. In a duplication of this study the re-
searcher would -prepare a better and more comprehensive orientation to
the uses of CAM and would take more time in introducing the concept to
the subjects, as well as working more closely with them in their in-
terpretation and application of CAM results.
The differences between the experimental and the control groups
were that the experimental groups regarded their relationship with the
instructor to be much more satisfactory than did the control subjects.
The researcher did not knowingly treat the subjects in each group dif-
ferently. It remains possible, however, that the experimental sub-
jects regarded the use of the CAM experiment as a distinction and
transferred this feeling of distinction to other sources including the
instructor. It is possible that control subjects felt that the other
groups were receiving preferential treatment and that this colored
their perceptions of their relationship with the instructor. Some such
intrusion seems unavoidable.
Another possible reason for the higher satisfaction in the rela-
tionship with the instructor, as well as the attainment of higher
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scores on examinations and other variables, might have been attribut-
able to an unmeasureable factor. The researcher received informal
feedback from experimental subjects that they took a personal inter-
est in his research and worked to help the experiment succeed. There
is no way to measure accurately this possible bias on the part of the
experimental subjects. However, it is a factor which must be con-
sidered in future research of this type.
Whatever the reason for the disparity, the researcher’s percep-
tion of the situation is that the subjects in the experimental groups
were, by and large, more eager in the classroom, more outgoing, more
self—directed, sought additional work, and as a result a very desire-
able classroom atmosphere was achieved with each of these two groups.
The control groups differed from these in terms of their class partici-
pation, seeking of additional work, and enthusiasm in the classroom.
In addition, one of the control groups met at eight o'clock in the
morning for an hour and a half, while the experimental groups met at
ten and one o'clock three days a week for an hour. The early meeting
time of the one control group seemed to affect the students in terms
of motivation and could have contributed to the lack of direct involve-
ment in that particular group.
Another difference between experimental and control subjects was
that experimental subjects felt that they were more satisfied with
their work in the course than did control subjects. One possible
reason for this significant difference could be that experimental sub-
jects were informed every other week of their standing vis—
a
—vis
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course objectives and their achievement on monitoring devices, two
important features of the CAM system. At the time the respondents
answered these questions they were unaware of the achievement on the
final examination, the final CAM quiz, or their final semester grade.
There was no significant difference between experimental and
control groups in terms of the number of modular sessions attended.
This can be explained, however, when one observes Table 15 where it
is indicated that experimental Group One attended considerably more
modular sessions than any of the other groups. The fact that experi-
mental Group Two attended relatively few modular sessions indicates
that there was no significant difference between experimental and con-
trol groups. Subjects in experimental Group One attended many more
sessions than other subjects and this probably contributed to the fact
that they received a higher final grade than control subjects or the
subjects in the other experimental group. Experimental subjects also
scored significantly higher on an essay examination and expected a
higher grade for the course.
The results of analyses of variables relating to the subjects'
attitudes toward the use of CAM indicate that there were no signifi-
cant differences between experimental groups. Despite the lack of
differences on variables tested for, the results indicate that stu-
dents did use CAM to review material. The frequency with which sub-
jects used CAM could be increased, in the researcher's opinion, if a
more systematic review of the results of the CAM quizzes were built
into actual class time. Part of the inherent benefits of CAM involve
107
the attitudes of the subjects using the system and their ability to
use the CAM results to foster self-direction and individualized learn-
ing based not on a comparison of achievement of competencies vis-'a-vis
behavioral objectives which represent the content of the course. There-
fore, it is important to build in a structured analysis of the results
component which can help foster this more appropriate and more fre-
quent use of CAM.
Generally, subjects reported that they found CAM to be helpful
in their review and that taking CAM quizzes did not intrude on their
time. Most found CAM to be helpful in their specific preparation for
examinations.
Some minor difficulties in the CAM computer program prevented
the proper updating of students’ cumulative averages as the semester
progressed. This was overcome by the researcher hand-calculating
averages and otherwise updating individual and group scores and trends.
Since the sample was relatively small this was a relatively easy task.
Implications For Further Research
The results of this study are significant in terms of implica-
tions for future research. The study has indicated several important
uses for an application of Comprehensive Achievement Monitoring be-
cause it provides evaluation which is just as effective and in some
cases more effective than evaluation models which rely on summative
evaluation by examination. In addition:
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1. Students prefer this type of evaluation to those involving
mid-term, final, and essay examinations.
2. CAM has the additional features of providing pre-test,
post-test, and retention information on all course
objectives for the student periodically throughout the
semester; give the instructor information on sequencing
of objectives, group and sub-group trends, and insight
into teaching effectiveness.
If this study were to be replicated it could be expanded to in-
clude the affective and psychomotor objectives, as well as the cogni-
tive objectives for the course. Although there is controversy as to
the viability of stating affective objectives in measureable terms,
enough evidence exists to warrant an attempt in a similar study.
(Krathwohl, 1964).
Another modification of this study would be to expand it to in-
clude other instructors teaching the same course. This would provide
interesting information concerning the instructor as a variable and
might provide significant insight into teaching methodologies and
their viability.
In addition this study could be enlarged to include all of the
four hundred students enrolled in this component of the teacher prep-
aration program. Once the computer facilities were adequately set up
on campus, the actual monitoring of this program could easily be done
by one faculty member who would serve as facilitator of the evalua-
tion processes and could advise other faculty in terms of their in-
terpretation and use of CAM as an effective evaluation technique.
CAM could also be utilized in other competency-based areas in the
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teacher preparation program and might be expanded to include other
areas in the curriculum of the college at large.
It would also be important to replicate this study at other
teacher preparation institutions to determine if size of institution,
size of classes, types of introductory programs, orientation of the
programs have any significant impact on the usefulness of this type of
methodology
.
Another area of expanded study would be to run the experiment with
the same subjects over two semesters to provide for instructor and
student familiarity with the instrument. Also, item analysis (moni-
toring of each individual test item used to determine effectiveness as
well as specifying certain items at various levels in the taxonomy of
behavioral objectives) would provide the researcher with important
data concerning the usefulness of certain test items and test forms.
This would also assist the researcher in determining the extent to
which the questions asked actually represent an effective measure of
the behavioral objectives to be attained.
In addition, it would be useful to incorporate the use of unit
mastery tests such as those used in the Keller Plan. These would
serve as a basis from which to determine semester grades based on
demonstrated competence of certain units of learning.
Other researchers replicating this study should consult William
P. Gorth, Project CAM Director, School of Education, University of
Massachusetts, Amherst, Massachusetts, for information on availabiliu)
of CAM publications and current research before designing their
own
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program. Also, an institution planning an application of the CAM
system should have adequate computer facilities available as well as
access to resource persons in computer programming, evaluation sys-
tems, and research. A thorough orientation to the uses of CAM should
be undertaken to avoid time-consuming errors and misuse of the system.
APPENDICES
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APPENDIX A
EXAMPLE OF COMPREHENSIVE ACHIEVEMENT MONITORING TEST FORM
USED IN THIS STUDY
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Test Form A
1
.
(
0101 . 2 )
2
.
0102
. 1 )
3
.
0103 . 3 )
4
.
( 0104 . 6 )
5
.
( 0105 . 9 )
6
.
(
0106 . 4 )
COMPREHENSIVE ACHIEVEMENT MONITORING
Ordinarily, those who respond most to a student's
affective needs are:
(a) teachers
(b) members of the peer group
(c) administrators
(d) parents
A leader concerned with the task function of his
leadership would not be likely to do which of the
following?
(a) initiate ideas
(b) seek information
(c) give information
(d) harmonize
Before one is able to like another, a consideration
of which of the following must occur?
(a) physical attributes
(b) social behavior
(c) intelligence
(d) a and c only
(e) all of the above
"Norms" refer to:
(a) individual psychological processes
(b) imposed laws
(c) individual attitudes that are shared in a group
(d) psychomotor skills
One instance in which one-way communication can be
very effective in the classroom is:
(a) when there is plenty of time for questioning
(b) when videotapes are used
(c) when the students are highly motivated
(d) when the instructor interjects several stories
A classroom in which there is a high cohesiveness is
probably:
(a) centrally organized
(b) one in which only a few students are liked
(c) diffusely structured
(d) all of the above
(e) none of the above
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7 .( 0107 . 5 )
8
.
(
0108 . 7 )
9 . 0201 . 6 )
10
.
(
0202 . 6 )
11
.
0203 . 1 )
12 .( 0301 . 2 )
Which of the following describe the developmental
stages of a group?
(a) sequential
(b) cyclical
(c) successive
(d) all of the above
(e) none of the above
The difference in the socioeconomic character of the
school will set the stage for differences in the
psychological components of the classroom.
(a) true
(b) false
A teacher’s ability to understand the students' re-
actions from the inside, and his sensitivity to the
way in which the process of education appears to the
student is called:
(a) identification
(b) shared interest
(c) conceptualizing
(d) empathic understanding
(e) all of the above
Which of the following is not one of Rogers’ princi-
ples of facilitation of learning?
(a) human beings have a natural potentiality
for learning
(b) the student is dumb until the teacher makes
him smart
(c) learning takes place when the subject matter
is perceived by the student as having
relevance for his own purposes
(d) learning is threatening and tends to be resisted
(e) learnings which are threatening are more easily
perceived when external threats are at a mini-
mum
According to B.F. Skinner, man is:
(a) free
(b) unfree
(c) phenomenological
(d) existential
(e) all of the above
A properly stated behavioral objective includes three
basic characteristics. Select the one which least
describes any one of these three.
(a) outcomes expected to result are clear
(b) conditions for learning are clear
(c) performance expectancy level is stated
(d) potential barriers to achievement are clear
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13.(0302.3) The cognitive domain is concerned with learning.
(a) attitudinal
(b) intellectual
(c) physical skills
(d) all of the above
(e) none of the above
14.(0303.8) A goal-referenced instructional model attends to the
question of what observable behaviors the learner
should possess at the conclusion of instruction.
(a) true
(b) false
15.(0304.9) According to Clayton's model of instructional process
and his amoeba analogy, which of the following is true?
(a) reduce the nourishment (learning) to manage-
able chunks
(b) most learning is like to pseudopod of the
amoeba
(c) learning, like the amoeba, is stimulated by
good lighting
(d) a and b only
(e) none of the above
16.(0305.3) Gagne's model can be used as a method for sequencing
instructional objectives.
(a) true
(b) false
17.
(0306.4) A teacher moving physically closer to a student who
is acting up will generally have the effect of:
(a) causing him to direct his misbehavior toward
the teacher
(b) causing other students to repeat the mis-
behavior as the teacher moves away from them
and closer to the student.
(c) causing the student to desist in his misbe-
havior
(d) causing the student to become frightened
18.
(0307.9) The Flanders Interaction Analysis technique is used for
looking at
:
(a) teacher non-verbal behavior
(b) social-emotional climate of the classroom
(c) the quality of what was said in the classroom
(d) the teacher's includence pattern in the
classroom
(e) b and d only
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19.(0308.1) By definition, a probing question appears
(a) only after the speaker has given information
(b) immediately before a divergent question
(c) only in response to a student's statement
(d) a and b
(e) b and c
APPENDIX B
RESEARCHER'S COVERING LETTER
FINAL ATTITUDINAL QUESTIONNAIRE
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keene state college
keene, new hampshire 03431 603-352-1909
Dear Folks:
The information asked for on this questionnaire is absolutely
essential for my study for my dissertation. Even though the form
asks for your name and some very specific information, let me assure
you that neither I nor anyone from Keene State College will ever see
your specific answers and associate them with you.
All tallying will be done by an associate at the University of
Massachusetts, and he will compile all information on computer cards
and remove your names before I see the results. The only reason I
need your name is so that my friend can add the results of your pre-
vious exam and CAM scores to the data with which you have already
provided me.
In other words, this is the only method I can use to make sure
that all of my data are correctly compiled. Rest assured that I will
in no way be able to associate your answers with you. Your con-
fidentiality will be preserved at all times. So, please give me a
hand and answer the following questions completely and honestly.
Many thanks.
Steve Smith
118
a member of the university of new hampshire system
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FINAL QUESTIONNAIRE
Directions : My purpose in asking these questions is to find out
more about your attitudes concerning the course and
yourself. Please mark your answers on the question-
naire itself.
1. Name
2 . Age
3. Cumulative Grade Point Average
4. Sex
5. Course Section
6. Residence
(a) in-state
(b) out-of-state
7. Major (or intended major)
8. During the semester how often did you talk with the course in-
structor outside of class?
(a) Frequently (5 or more times)
(b) Often (3-4 times)
(c) Rarely (1-2 times)
(d) Never
9. How often did you talk with your other instructors individually?
(a) Frequently (5 or more times)
(b) Often (3-4 times)
(c) Rarely (1-2 times)
(d) Never
10. In general how would you rate your relationship with the instruc-
tor?
(a) Very satisfactory
(b) About right
(c) Leaves something to be desired
(d) Completely unsatisfactory
(e) Cannot say
11. In general how would you rate your relationship with your other
instructors?
(a) Very satisfactory
(b) About right
(c) Leaves something to be desired
(d) Completely unsatisfactory
(e) Cannot say
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12. I generally feel more comfortable in a "traditional" academic
structure.
(a) true
(b) false
13. I prefer a semester grade to a "pass/ftil" system.
(a) true
(b) false
14.
I would prefer to have the Introduction to Teaching course set
up so that it would provide more flexibility for me.
(a) true
(b) false
15. I work best when the instructor gives me deadlines to meet.
(a) true
(b) false
16. I work best when I am on my own in terms of academics.
(a) true
(b) false
17.
Do you feel satisfied with your work in this course?
18,
(a) yes
(b) no
What grade do you
(a) 4.0
(b) 3.5
(c) 3.0
(d) 2.5
(e) 2.0
(f) 1.5
(g) 1.0
(h) o o
19. I would prefer a course which is divided into "blocks" of
experiences which I could learn at my own rate.
(a) true
(b) false
20. I think objective exams (multiple choice, true/false) accurately
reflect what I have learned this semester.
(a) true
(b) false
21. I prefer essay exams to any other type of exam.
(a) true
(b) false
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22. It is possible to satisfy the academic preferences of the
entire class even though they may differ greatly.
(a) true
(b) false
23. Generally speaking I am enjoying my experience at Keene State.
(a) true
(b) false
24. I would like to transfer to another school.
(a) true
(b) false
25. I would like to drop out of school for a while.
(a) true
(b) false
26. I feel more secure with traditional teaching methods as I have
experienced them.
(a) true
(b) false
27. I feel that I am motivated to do well in school.
(a) very highly
(b) highly
(c) some
(d) a little
(e) not at all
28. I am disciplined enough to take advantage of a non-structured
course.
(a) true
(b) false
29. In class I prefer
(a) mostly lecture
(b) mostly discussion
(c) a combination of lecture and discussion
30. Is your preference (in 29 above) met to your satisfaction?
(a) yes
(b) no
31. I find it difficult to study.
(a) true
(b) false
32. Sometimes I feel guilty when I do not study.
(a) true
(b) false
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33. Most of the time I feel I can get by without studying.
(a) true
(b) false
34. I only work for exams and projects.
(a) true
(b) false
35. How many of the modular offerings did you attend?
(a) at least three
(b) two
(c) one
(d) none
At this point, if you were in one of the experimental CAM groups
please continue with the questionnaire. If not please return your
questionnaire. Thank you.
36. How often did you use the results of the CAM quizzes to review
material?
(a) often (5 or more times)
(b) sometimes (3-4 times)
(c) occasionally (1-2 times)
(d) never
37. If you used CAM scores to review did you find them helpful?
(a) very helpful
(b) helpful
(c) somewhat helpful
(d) not helpful
38. Do you feel the CAM quizzes intruded on your time in class?
(a) yes
(b) no
39. Did CAM help you better prepare for the exams?
(a) yes
(b) no
40. Do you think you did as well as you did on the exams because
of CAM.
(a) yes
(b) no
41. Would you prefer this type of CAM evaluation to
traditional
evaluation?
(a) yes
(b) no
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42. Would you prefer a grade of pass/fail for Introduction toleaching based on CAM evaluation?
(a) yes
(b) no
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